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Extension Service provides... 


Pilots for Plowmen 


Jeff tonomicd 


WY HEN an inquiring Associated Press reporter last week sought some 
causes for the unprecedented flow of plenty from the crop cornu- 
copia of 1948, some of us “wiseacres” listed for him all the generally 
accepted reasons why the farmers of this country are so prolific 
in production. These, of course, are standard answers which we recite 
glibly. They include improved seed from plant breeding, soil fertility 
and conservation practices involving greater fertilizer usage applied 
more intelligently, multiplied man-power through power mechanics, 
conquest of soil and plant diseases and insect ravages, hard work 
and long hours, good planning, and finally, highly favorable weather. 





After he was gone with his notebook 
stuffed and his mind in a whirl about 
big corn crops and support prices and 
visions of 25-cent sirloin 18 months 
ahead, we paused to consider one point 
we forgot to mention. That point is 
that aside from the weather and farm 
industry, every one of the other con- 
tributing factors to bumper crops in 
recent years might have remained 
locked in libraries and laboratories 
without the indefatigable labor of the 


Cooperative Extension Service and the 
associated local and regional farm 
leaders. 

For my own part, I have not only 
lived through the cycle of kerosene 
lamps and buggy riding to electric 
transmission and tractor farming, but 
I have gradually observed a shift from 
lonely guesswork on isolated farms to 
a vast educational system reaching well- 
knit rural communities via radio, news- 
paper, farm journal, and discussion 
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meetings. In my youth the plowman 
had no pilot. 

As for weather, we had the kind that 
was hot enough to bring out hordes of 
grasshoppers and some that was damp 
enough to encourage fungi and rust. 
We had admirable, balanced weather 
meantime which gave the weeds a 
dandy start ahead of the weak seed 
and thin topsoil; and we enjoyed pelt- 
ing rains after drought only to see our 
gullies washed into gaping holes and 
wasteful landslides. Oh, yes, friends, 
we were well supplied with weather 
in the days of my youth, and by lucky 
chance and terrific toll in human energy 
we amassed pioneer wealth from virgin 
earth—while it lasted. 


ERE we might stop a minute to re- 

member that these eras of em- 
pirical farming and risk-taking against 
big odds were changed to a modern sys- 
tem of secure knowledge and relative 
confidence mostly by the democratic 
process—education which sold _ itself 
and had no decrees or dictators to 
force it upon us. By contrast, just 
peek at the following sample of another 
approach to agricultural know-how. It 
is copied from the July 1948 edition 
of the outline of procedure in the 
Hungarian Three Years’ Plan for Agri- 
culture, page 8: 

“Local agricultural authorities have 
been established recently by a govern- 
mental decree. They are called ‘farmer 
secretaries. Their employment, tasks, 
and activities are regulated now by De- 
cree No. 100.500, of the Minister of 
Agriculture. They are used to raise 
the quality and quantity of agricul- 
tural production, to promote the farm- 
ing of the new farmers, and to provide 
for the responsibilities of local adminis- 
tration and technicians regarding the 
carrying out of the Three Years’ Plan 
in Hungarian agriculture. Farmer sec- 
retaries must be employed in all large 
villages and agricultural towns and in 
all districts where there are small com- 
munes only.” 
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Moreover, within this broad decree 
are several minor ones that regulate 
and impose obligations and penalties 
through which a sort of compulsory 
regimentation becomes the keystone of 
the whole framework of this new exten- 
sion system in Hungary. It is idle to 
stop and think over the traditional dif- 
ferences between these peasants abroad 
and our independent farmers in regard 
to such iron-clad movements. The 
main point herein is to trace the way 
our own extension education took root, 
by convincing example rather than com- 
pulsion. 

How it originally began is an old, 
oft-told story. Beginning in 1906 the 
Federal Department of Agriculture, 
under the leadership of Dr. Seaman 
A. Knapp, started the employment in 
the South of Federal agents to work 
in a single county the year around 
and help the farmers with their prob- 
lems, mostly growing cotton in stiff 
competition with the _ boll-weevil. 
Every time we pass through the east- 
ern ramp connecting the USDA’s 
main building with the vast network 
of offices in the South building, the 
name of Knapp given to this arch- 
way recalls the cradle of county agent 
activity. 


HUS the beginning of extension 

was in a small, experimental way, 
growing slowly but surely through the 
intervening years. The Smith-Lever 
Act of 1914 laid the basic law support- 
ing it, yet only $10,000 of Federal 
funds was appropriated at that time 
to each of the cooperating States. In- 
side of one year this method was 
slightly changed to a rural population 
ratio of distribution, obliging each co- 
operating State to plank down match- 
ing sums above and beyond the initial 
free fund of $10,000 furnished by 
Uncle Sam. 

Hence we had a purely local option 
at work, without force or great mone- 
tary bribery. Any State could do as it 
wished—take it or leave it, but most 
of them saw the light and seized the 
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chance to keep step in agricultural 
advancement. 

I recall the first county agents ap- 
pointed in my home State. The Dean 


of our State College called them “county 


agricultural representatives,” meaning 
that they represented the College and 
its link with USDA on the local scale. 
We had four of these men. The first 
one went to work in a northern cut- 
over county, making seed potato im- 
provement and land clearing his main 





theme. Later he was named boss of 
farmers’ institutes and is now retired 
and busy with his roses and his grand- 
children. 

The other three were also in coun- 
ties of a raw state insofar as farming 
was concerned. One reason for thus 
posting pioneer extension agents in 
newly settled counties is self-evident. 
In our newer pioneer communities folks 
get together for mutual aid and com- 
fort more than in the rather smug dis- 
tricts of ancient tradition. Beginners 
amid the stumps and short growing 
seasons had greater reason to rely upon 
outside educational aid and comfort. 
So that’s the way it started up yonder, 
and then spread out southward and cir- 
cled the entire State inside of 15 years. 


No doubt the advice and suggestions _ 


which these four young college-trained 
men made to hardy settlers had some 
flaws, and part of it is moss-grown and 
discarded stuff today. Yet it had great 
social values and organization purposes 
aside from the actual farm facts pre- 
sented, It made for better living and 
friendlier contacts. Two of these men 
soon left the service for farms of their 





own and one is sleeping in the soil he 
helped to improve. 

If you should mention the rag-doll 
seed tester, the wire hook corn dryer, 
the litmus paper soil acidity test, use 
of formaldehyde for seed treatment 
and the plowing of a straight furrow 
with horses regardless of the lay of 
the land, such teachings that occupied 
the long days of those first county 
agents would be laughed off the scene 
today. Like the ringing slogan of the 
4-H leaders, they and their farmer 
cohorts have kept in touch with prog- 
ress ever since to “make the best better.” 
Those things are all useful yet in their 
way, just like the horse and the walk- 
ing plow. But we have outgrown 
them. 

To be sure, we had nice little rows 
and debates concerning the value and 
objectives of our new county agent 
system. Many a time I have attended 
farm meetings and listened to irrecon- 
cilables divest themselves of honest 
anti-opinions. Some averred it was the 
long arm of Wall Street reaching out 
to control farmers and produce big 
and cheap food crops. Others merely 
scoffed at book learning and the ad- 
vice from stuffy office professors. They 
also despised agricultural statistics, de- 
claring that such figures only guessed 
at the truth and were used to depress 
farm prices by reporting full bins. 
Once in a blue moon you hear the same 
attack made on crop estimates today, 
but transportation and communication 
being what they are now the old 
imaginary visions of a faked crop 
report won’t stand up. 


EAR in mind, however, that this 

very antagonism and freedom of 
opinion were the salt that lent savor to 
the growth of the idea. Had we stifled 
them by decree or frowned on open 
expression against being “the one by 
whom the new is tried” our education 
afield would have suffered strangula- 
tion. Americans won’t accept anything 

(Turn to page 49) 





Fig. 1. A scene that is becoming more common in North Carolina each year. 


browing Alfalfa 


in North Carolina 
B, W. W. Woodhouse, Ar 


Department of Agronomy, University of North Carolina, Raleigh, North Carolina 


ANY a North Carolina farmer has 

established his first stand of alfalfa 
sometime during the last three years. 
In fact, the acreage of this crop in the 
State has been expanding for the last 
several seasons just about as rapidly as 
seed and fertilizer supplies would per- 
mit. This increased use of alfalfa on 
North Carolina farms is due largely to 
the fact that we have found that it can 
be grown successfully and economically. 
We have wanted it for a long time but 
didn’t know how to produce it. 

There are a number of improved 
practices that have enabled us to raise 
our batting average with the “king of 
hay crops.” The most important of 


these is better fertilization. However, 
they are all essential, so in telling how 
it’s done it is best to start at the begin- 
ning and follow the job straight 
through. 

Selecting the Soil 


Alfalfa is a deep-rooted plant and 
must have good drainage. Naturally, 
it grows best on the more fertile soils, 
but it is being grown successfully on 
practically all the well-drained soil types 
in the State. If the land is not too fer- 
tile the difference just has to be made 
up with fertilizer. 

Excessively weedy fields should be 
cleaned up before trying to get them 
into alfalfa. Weeds at the seedling 
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stage cause a lot of trouble. Since 
alfalfa is a heavy hay producer, plant 
it as close to the hay mow as prac- 
tical. 

Seedbed and Seeding 


Discing down some cover crop such 
as lespedeza helps in establishing alfalfa 
by reducing erosion and preventing 
baking of clay soils. It is usually best 
to disc rather than plow, leaving part 
of the cover on the surface as a mulch. 
A well-pulverized, shallow, firm seed- 
bed is needed for alfalfa. Cut in the 
cover crop early so as to allow time for 
a good rain between this operation and 
the final harrowing and seeding. 

Alfalfa may be seeded satisfactorily 
with a knapsack seeder, grain drill, or 
cultipacker seeder (or even by hand if 
it is done carefully). Covering can be 
done with a brush, weeder, harrow, or 
cultipacker. The cultipacker with seed- 
ing attachment does it all in one opera- 
tion and seems to do the best job. Try 
to get the seed distributed uniformly 
and covered not over one-half inch 
deep. 

Use 20 to 25 pounds of adapted seed 
per acre. If more seed appear to be 
needed you’re probably trying to sub- 
stitute seed for fertilizer, seedbed 
preparation, proper seeding date, or 
some other essential part of the process. 
Seed are an expensive and unsatisfac- 
tory substitute in any case. As you get 
more experience and acquire better 
equipment you will be able to reduce 
the seeding rate. 

Kansas and Oklahoma common are 
the best adapted varieties of those avail- 
able. The more Northern types are 
less productive, the more Southern ones 
may winter-kill. There are a number 
of new strains such as Atlantic that ap- 
pear promising for this area. How- 
ever, seed of these are not yet avail- 
able. 

One small but vital step that should 
never be overlooked is that of inocula- 
tion. Always inoculate, even on soils 


that have grown alfalfa before. Keep 
inoculated seed out of the sunlight and 
cover as rapidly after seeding as pos- 
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sible. Watch the new seeding care- 
fully. Occasionally inoculation may be 
poor or spotty. If noticed in time, this 
may be corrected by broadcasting a mix- 
ture of culture and cottonseed meal over 
the field on a rainy day. 

The best seeding dates in North 
Carolina are from August | to 15 in the 
higher mountains to September 15 to 
30 in the Coastal Plain. These late 
summer seedings are usually best since 
they allow the plants to become estab- 
lished during cooler weather and with 
less weed competition than spring seed- 
ings. Consequently, they usually pro- 
duce about a full crop of hay the first 
season. Spring seedings are satisfac- 
tory at times but are less dependable 
and usually result in a short crop the 
first year. They may be the most desir- 
able in cases where winter weeds are 
the major problem. 


Fertilization 


Now we come to the all-important 
step in growing alfalfa. This plant pro- 
duces high yields of forage rich in pro- 
tein and minerals. Consequently ade- 
quate supplies of phosphate, potash, 
and lime are a “must.” 

In preparing for alfalfa on our acid 
soils adequate lime is the first essential. 
The safest bet is to lime according to 
soil tests. Most unlimed soils will re- 
quire from one to three tons of ground 
limestone. By all means get this on 
prior to discing down the cover crop so 
that this operation will work the lime 
into the soil. Much of the advantage of 
alfalfa’s deep root system may be lost by 
not having the lime with the roots. 
The importance of this may be seen in 
the following data of the North Caro- 
lina Experiment Station: 

Method of Appli- Alfalfa Hay—3 

cation of Ground yr. Av. 


Limestone Pounds per Acre 
Broadcast at seed- 
eee 3,665 
Mixed with soil 
prior to seeding 5,414 


Be sure to put the right amount of 
lime on the field but also see that it is 
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Fig. 2. Wake County Agent John Reitzel and Extension Specialist Sam Dobson with alfalfa growers, 
present or future. 


spread over the entire field. Too much 
on some spots and none on others may 
average out the proper amount for the 
field as a whole, but result in poor 
alfalfa. 


Most people know that alfalfa is a 


“lime-loving” plant. Recognition of 
the fact that it also has a high require- 
ment for phosphate, potash, and boron 
has probably been the most important 
single factor enabling North Carolina 
to expand production of this crop. 
Under average conditions we suggest at 
seeding an application of 800 to 1,000 
pounds of 2-12-12 plus 20 to 35 pounds 
of borax. A very high proportion of 
the alfalfa seeded in the State has re- 
ceived this fertilization with good re- 
sults. However, where soils are known 
to contain good potash supplies the fol- 
lowing suggestion seems to be an im- 
provement. Work in 1,000 pounds of 
superphosphate and then use 500 
pounds of 2-12-12 at seeding. 

The reason behind this alternative 
suggestion is this: Alfalfa seems to be 
quite responsive to heavy applications 
of phosphate, made prior to seeding, 
with the effect carrying over for sev- 
eral years. For example, phosphate ap- 
plications have produced 30 to 40 per 


cent increases in yield the third year 
after application. On the other hand, 
excessive potash applications result in 
excessive potash uptake on the part of 
alfalfa without an increase in yield. 
The potash content of a normal alfalfa 
plant can be doubled just by piling on 
more potash. This is a wasteful use of 
this fertilizer and means that it isn’t 
feasible to apply several years’ supply at 
once. That makes it all the more im- 
portant to keep up the supply of this 
element by annual topdressings. It 
usually is not necessary to topdress the 
first year after seeding, but every year 
thereafter apply 400 to 600 pounds of 
0-9-27 (or 0-12-12) plus borax. Right 
after the first cutting seems to be the 
most satisfactory time to put it on. 

Boron is quite generally needed for 
alfalfa on North Carolina soils so don’t 
be deceived by the small amount re- 
quired. Be sure it goes on at seeding, 
and it is good insurance to reapply it 
in each annual topdressing. 


Management 


Alfalfa is grown primarily as a hay 
crop in this State. A few farmers are 
grazing it to advantage. In most cases 

(Turn to page 41) 








Soil Analysis—Western Soils 
B, WT. McGeorge 


Agricultural Chemist, Experiment Station, Tucson, Arizona 


OIL analysis as a means of measur- 
ing soil fertility and for estimating 
the fertilizer requirement of a soil or 
the crop that is to be grown thereon has 
literally been “kicked around” by soil 
technologists, agronomists, and horti- 
culturists ever since Liebig first ad- 
vanced his mineral theory of plant nu- 
trition. Through it all, however, the 
farmer has continued to come back 
more and more frequently to experi- 
ment stations for soil analysis. To him 
it appears a logical guide to follow in 
planning his fertilizer program, and 
so he keeps putting on the pressure. 
When Liebig first advanced his min- 
eral theory of plant nutrition, more 
than 100 years ago, the path ahead for 
the soil chemist appeared to be rosy 
indeed—a simple matter of making a 
chemical analysis of the plant to deter- 
mine its mineral content and of the 
soil to learn its inorganic composition. 
This simple procedure was actually fol- 
lowed for more than 50 years with only 
an occasional challenge from advocates 
of weak organic and inorganic acid 
solvents as soil scientists came gradu- 
ally to recognize that the reserve plant- 
food elements in soils exist in different 
degrees of solubility and availability. 
The major challenge came from 
Whitney and Cameron in 1903 when 
they published their famous “Bureau 
of Soils Bulletin 22, The Chemistry of 
the Soil as Related to Crop Production.” 
This bulletin challenged soil chemists 
to measure the increase in mineral plant- 
food content of the soil which is repre- 
sented by a fertilizer application. It 
was not possible to meet this challenge 


with the then existing methods of 
analysis. 

For example, a 30-bushel wheat crop 
removes approximately 50 pounds of 
nitrogen, 20 pounds of phosphate 
(P:O;), and 30 pounds of potash 
(K,O) per acre and the soil should 
receive approximately these amounts in 
a fertilizer application. On an acre 
foot basis, four million pounds per acre 
foot, this represents only .00125 per 
cent N, .0005 per cent P,O;, and .00075 
per cent K,O. Obviously such small 
amounts in the soil could not be meas- 
ured easily and thus soil analysis re- 
ceived quite a setback. 

As our knowledge of plant nutrition 
advanced and micro or equally delicate 
methods of analysis were developed, 
soil analysis began to come back 
stronger than before and it is now in 
great favor and wide use at a number 
of experiment stations and commercial 
laboratories. This is largely due to 
the fact that the modern development 
of soil analysis has proceeded along 
lines which emphasize and point to- 
ward more accurate interpretations. 
The analysis, regardless of method, is 
a simple operation and can be con- 
ducted by an analyst with only limited 
training. The problem is largely one 
of interpretation and this can only be 
made by one with a background of 
experience. 

A failure to appreciate the value of 
soil analysis is largely due to other 
things besides experience with soils and 
crops, although this is the primary es- 
sential for the interpretation. Available 
plant food in soils is only one of many 
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growth-promoting factors, and _ soil 
analysis must be considered collectively 
with all others. Different crops have 
different feeding habits and plant-food 
requirements. For example, a crop of 
celery requires about 4.5 times as much 
N - P-K as acrop of wheat. There are 
equally great differences in plant-food 
ratios. Celery requires 1.6 times as 
much nitrogen, 3.25 times as much 
P.O;, and 7.8 times as much potash 
(K,O) as wheat. In addition one must 
consider the physical and_ biological 
growth-promoting and growth-limiting 
factors. Even seasonal variations in 


climate greatly affect fertilizer response. 


What Is Soil Analysis? 


Soil analysis is an attempt on the part 
of the soil technologist to simulate, by 
means of solvents, the ability of plant 
roots to extract and utilize plant-food 
elements present in the 
soil. It must be admitted 
at the outset that soil 
analysis is an empirical 
procedure; that is, it is 
only a guide and in the 
absence of supporting in- 
formation and a knowl- 
edge and experience on 
which to base an in- 
terpretation its value is 
extremely limited. In an 
attempt to overcome the 
objections to this em- 
pirical nature of chem- 
ical methods, plant tests 
have been proposed— 
notably the Neubauer 
seedling test. Research 
at the Arizona Experi- 
ment Station has shown 
that the Neubauer 
method is just as em- 
pirical as a chemical 
analysis. Neubauer 
values were shown to 
vary significantly with 
variation in the ratio of 
number of seedlings to 
weight of soil; that is, 
variation from the stand- 


Grower 


Address 


|. Geographic location of farm 
IMPORTANT: Location of sampling 


. Cropping history and approximate yield for the last two years 


Crop to be planted 
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ard 100 seedlings per 100 grams of 
soil as recommended by Neubauer. It 
is questionable whether seedling tests 
are an improvement over chemical ex- 
tracting agents. 


Solvents 


A major improvement in soil analysis 
has been in solvents and methods of 
extraction. To appreciate this one 
needs only to compare modern extract- 
ing solvents with the strong hydro- 
chloric acid which was the standard 
for so many years. But even with the 
best of solvents now in wide use for 
soil analysis few if any have universal 
application to all soil types, particularly 
with respect to available phosphate. 

A large percentage of the soils in the 
Western States are highly calcareous. 
In Arizona practically all the soils of 
the irrigated valleys are alkaline-calcar- 
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AGRICULTURAL CHEMISTRY & SOILS 
AGRICULTURAL EXPERIMENT STATION 
UNIVERSITY OF ARIZONA 
TUCSON 


SOIL SAMPLE 


Date 


County 





. Soil history. List any commercial fertilizer, cover crops, manure, subsoiling, leveling and leaching prac- 
tices which have been shite 


Time to be planted 


. Soil sampling: Indicate approximate location of sampling holes in the section outline provided below. 


9. State fully your reasons for requesting this analysis, giving all the infor- 
mation you can about your — " 


10. Anslysis, with comments and recommendations: See other side. 


Fig. 1. Form on which information is given concerning soil samples 
which are submitted for analysis. 
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Fig. 2. Sparklet syphon used for field test for 

available phosphate in calcareous soils. Carbon 

dioxide cartridge at left and attachment for 
charging at right. 


eous types. Such soils are definitely 
problem soils with respect to phosphate 
fertilization. The study of this type 
of soil has been a major project at the 
Arizona Experiment Station for many 
years. The study of analytical methods 
has shown that the acetate buffers and 
the dilute organic and inorganic acid 
solvents are of little or no value. Both 
good and poor soils (good and poor 
with respect to phosphate response) 
show strong positive tests for available 
phosphate with these solvents. Car- 
bonic acid was selected, after much 
study, as the most suitable extracting 
solvent for giving significant data for 
calcareous soils. 

Phosphate availability and uptake in 
alkaline-calcareous soils are greatly in- 
fluenced by soil reaction (pH). Within 
the pH range 8.0 to 8.5, solubility in 
water is at a minimum. Solubility in- 
creases with increase in pH due to the 
solubility in solutions where free hy- 
droxyl ions are present. Practically all 
calcareous soils containing black alkali 
are high in water-soluble phosphate. 
Solubility increases with decrease in pH 
below pH 8.0, because of the solvent 
effect of carbon dioxide, and becomes 
appreciable at pH 6.0 to 6.5. It is clear 
from this that in order to show differ- 
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ences between high and low phosphate 
availability in calcareous soils the sol- 
vent must be weakly acid and weakly 
buffered. Carbonic acid best fulfills 
this requirement. It has been used in 
routine soil analysis at the Arizona Ex- 
periment Station for 15 years and has 
come to be recognized as an excellent 
guide. Nitrate, phosphate, and potash 
are determined in the carbonic acid 
soil-extract. The supporting informa- 
tion required on all soil samples sub- 
mitted for analysis is shown in the form 
given as these data are essential in in- 
terpreting the analysis. 


Phosphate 


Calcareous Western soils contain 
8,000 to 15,000 pounds P.O; per acre 
foot of soil. The soils are typical semi- 
arid types in that they contain very 
little organic matter. This is one rea- 
son why, even though they possess a 
high reserve of phosphate, it is very low 
in availability in many cases. The 
excess of calcium carbonate in the soil 
is the major reason for the low avail- 
ability. On the basis of fertilizer tests 
with alfalfa and truck crops, the fol- 
lowing values are used for interpreting 
phosphate analyses. 

0—5 parts per million P,O; shows 
the soil is deficient in available phos- 
phate. Such soils will respond to 
phosphate fertilization for most crops. 
5—10 parts per million P.O; indi- 
cates that the soil is probably deficient 
and phosphate fertilization is advis- 
able for most crops. Above 10 parts 
per million P.O; the soil is probably 
not deficient for any except intensive- 
ly grown crops such as vegetables. 


Parts per million multiplied by four 
gives pounds per acre foot of soil. On 
comparing these values with crop fig- 
ures, such as those given on a chart 
distributed by the American Potash 
Institute showing pounds of phosphate 
removed from the soil by various crops, 
and allowing for the recognized effi- 
ciency of a phosphate application, the 
analysis is an excellent guide to fertili- 
zation. 








Nitrogen 


Semi-arid Western 
soils are notably de- 
ficient in nitrogen be- 
cause there was so little 
plant cover on them in 
their virgin state and 
therefore little plant 
debris to build up a 
supply of organic mat- 
ter in the soil. The 
only nitrogen deter- 
mination that seems 
advisable in these soils 
is nitrate. Strange to 
say, nitrate exists in 
appreciable amounts 
both in the soils and 
in the underground 
water that is pumped 
for irrigation. If the 
nitrate test shows 10 
parts per million, this 
is considered a good 
supply of nitrate nitro- 
gen. This is equiva- 
lent to 40 pounds of 
nitrogen per acre foot 
of soil and is further 
equivalent to an appli- 
cation of 250 pounds of sodium nitrate. 
The nitrate interpretation needs differ- 
ent supporting information from phos- 
phate and potash in order to interpret 
the analysis. Nitrate moves freely with 
the soil moisture and for this reason 
it is essential to know the date of irriga- 
tion with respect to the date the soil 
sample was taken. It preferably should 
be taken just before an irrigation. The 
“Plant-Food Utilization Chart” is useful 
in making a recommendation from the 


analysis. _— 


The alkaline-calcareous soils of the 
West, unlike many of the other soil 
types, seem to be well supplied with 
available potash. In Arizona there has 
been some evidence of response in qual- 
ity or grade but none, as yet, in in- 
creased yields. For this reason we 
have had no soils on which to study the 
application of chemical analysis to the 
determination of available potash in 
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Fig. 3. pH scale used for interpretation of pH determination in soils. 


calcareous soils. Some comparisons 
have been made between Neubauer 
values and the chemical determination 
of carbonic acid soluble potash and 
good correlations have been obtained. 


Quick Field Tests 


Field kits with which qualitative and 
semi-quantitative tests for available 
plant food on soils can be made in the 
field are becoming increasingly popular 
among county agricultural agents and 
other field workers. Their use on 
Western soils has been limited because 
none of the proposed tests for phos- 
phate was suited to highly calcareous 
soils. The carbonic acid test which we 
have found so useful has been limited 
to laboratory use because of the need 
for a supply of liquid carbon dioxide. 
This limitation no longer exists. A 
supply of carbonic acid can be carried 
in a “sparklet” syphon of the type 
shown in Figure 2, This syphon holds 
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one quart of water and is equipped 
with an attachment by which it can 
be easily charged from small cartridges 
of liquid carbon dioxide. Using five 
grams of soil and shaking for one min- 
ute with 100 cc. of charged water from 
the syphon, the filtrate from this can 
be tested with the reagents that are 
a regular part of most field kits. In 
fact the proportion of soil to carbonic 
acid solution that is recommended for 
the test permits the use of the phosphate 
color chart which is a part of the La- 
Motte soil test kit. 


Other Routine Soil Tests 


For Western soils there are two 
growth-limiting factors that must al- 
ways be considered in analyzing and in- 
terpreting soil analysis. These are 
salinity and pH, or, as more often called, 
white alkali and black alkali. 

pH. A high pH value is a major 
growth-limiting factor. The determi- 
nation of the pH value of a soil con- 
tinued to be a problem until there were 
developed glass electrodes of such 
strength that they could be inserted 
into soils at field moisture content with 





Fig. 4. Showing a unique method for demon- 
strating a plant-food deficiency in soils. Two 
tomato plants are grown in deficient soil to 
height of about six inches, then one plant is 
bent over into fertilized soil and covered so that 
roots will develop from stem. Illustration is a 


drawing made of plants growing in phosphate- 
deficient soil unfertilized and fertilized with 
phosphate. 
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a minimum of breakage. Because of 
the hydrolysis of potentially alkaline 
compounds in soils, on dilution with 
water, the pH value must be made at 
a moisture content which is closely that 
of the soil in the field. Otherwise the 
value does not represent the true pH 
value. All pH values of alkali soils 
should be made on a soil paste. The 
manner in which soil pH values are 
interpreted is illustrated by Figure 3. 

Salinity. Salinity, often referred to in 
soil analysis reports as total soluble salt 
or white alkali, is a real puzzler in the 
routine analysis of Western soils; yet 
it has generally been considered the 
simplest determination. In the first 
place it represents a collective value 
largely composed of the sulphates, chlo- 
rides, and bicarbonates of calcium, mag- 
nesium, and sodium. In order to re- 
duce the time required for a salinity 
determination, electrical conductivity 
methods are usuaily employed. It has 
been the general practice in the past to 
determine the soluble salt in a 1:5 water 
extract of a soil and convert this to 
parts per million soil or pounds per 
acre foot of soil. This is the method 
now in use at the Arizona Experiment 
Station. 

In the offing there are numerous 
changes and modifications in methods 
of determining soil salinity, for express- 
ing soil salinity values, and for their in- 
terpretation. The need for such changes 
is imperative particularly in the devel- 
opment of methods for the routine 
laboratory examination of Western 
saline soils. Soil salinity is a major 
growth-limiting factor. It affects both 
moisture and nutritional relations be- 
tween the plant, the soil solution, and 
the soil. It also influences such soil 
properties as pH, soil structure, water 
penetration, and base exchange reac- 
tions between the clay fraction and the 
soil solution. Pending a standardization 
of methods and interpretation of meth- 
ods the extraction of one part soil with 
five parts water is still in common use. 

For interpreting a salinity analysis, 
supporting information is essential par- 
ticularly with respect to the soil horizon 
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which the sample represents. Salts may 
be concentrated at one or more soil 
levels and thus may confuse the analy- 
sis unless the analyst has a knowledge 
of how the sample was taken. The 
following limits of tolerance are in use 
at the Arizona Experiment Station. 


0 to 
700 to 
1,500 to 
3,000 to 


above 


These limits must be used with some 
elasticity, for less salinity can be tol- 
erated by crops in sandy soils than in 
clay soils and because the tolerance 
range of different crops varies widely. 
Experience is highly essential for in- 
terpreting a salinity determination. 


Moisture Equivalent 


Some years ago one of our county 
agricultural agents suggested that a 
moisture equivalent determination be 


included in our routine laboratory anal- 
ysis of soils. Moisture is, of course, 
the greatest growth-limiting factor in 
irrigated agriculture in semi-arid re- 
gions. Naturally moisture values are 
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Fig. 5. Showing practical linear relation between moisture equiva- 
lent and replacement capacity of soil. 
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important in relation to yields of crops 
on these soils and to response to fer- 
tilization. Strangely the moisture con- 
tent of a soil does not tell how wet it is. 
A sand containing 20 per cent water is 
a saturated soil, a loam containing 20 
per cent water is only moist, and a clay 


negligible 

weak alkalinity 

medium strong alkalinity 
strong alkalinity 

very strong alkalinity 
excessive alkalinity 


soil is dry at this moisture content. 
While the moisture equivalent is an 
arbitrary value, it represents a moisture 
content at which all soils are equally 
wet although they contain different per- 
centages of water. Briefly it represents 
the amount of water a soil will hold 
against a centrifugal force 1,000 times 
gravity. The determination is made in 
a centrifuge designed specially for this 
determination and can be made easily 
and rapidly. 

The two soil fractions which possess 
the greatest water-holding capacity are 
clay and organic matter. Semi-arid 
soils contain so little organic matter that 
we usually disregard this fraction in 
considering moisture 
relations in these 
soils. In a way this 
is an advantage as 
it simplifies the in- 
terpretation of the 
moisture equivalent. 
The moisture equiva- 
lent is closely the opti- 
mum content of water 
for crop growth. It is 
a value from which 
other soil constants, 
notably the wilting 
point and the water- 
holding capacity of 
the soil, can be cal- 
culated at a useful 
approximation. It is 
also an approximate 


(Turn to page 46) 
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C. Leland Slattern (second from left), Warner, N. H., winner of the 1947 New Hampshire Green 
Pastures Contest, hopes to repeat again this year, this time as a New England Green Pastures 


Champion. 


Shown above (left to right) are: Ford S. Prince, Agronomist, Univ. of N. H.; 


Mr. Slattern; Paul R. Miller, Assoc. Dean, College of Agr., Univ. of Vt.; and Ralph Donaldson, 
Agronomist, Univ. of Mass. 


Everyone Wins 
in Pasture Contest 


By Jack Spaven 


Extension Editor, University of Vermont, Burlington, Vermont 


AIRYMEN in New England are 

this year doing their best to re- 
verse the old axiom which holds that 
grass always looks greener on the other 
side of the fence. Nearly 2,000 Yankee 
farmers are going all out to prove that 
the best and greenest grass is grown 
on their own acres and not on their 
neighbors’ pastures. 

This friendly rivalry for better pas- 
tures started as the result of the New 
England Green Pastures Contest, which 
is being held throughout the six-state 
area this year. 

What puts this contest in a class by 
itself is the fact that every man who 


enters is bound to be a winner. Al- 
though every farmer will not be able 
to take home part of the $2,000 offered 
as sectional prizes, he will win and win 
plenty right on his home farm. As 
Robert H. Boothby, past president of 
the Maine Livestock Breeders’ Associ- 
ation points out, “The best thing that 
farmers will get out of this contest will 
be the improved pastures they will pro- 
duce. That is one of the best prizes 
that any of us can win.” 

New Englanders, whose great dairy 
industry is based on good pastures and 
haylands, know the value of grassland 
improvement and were quick to take 
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advantage of a contest that would aid 
them in producing better feed for their 
cows. Over 600 Vermont dairymen 
signed up for the contest. Five hun- 
dred and thirty-six Massachusetts farm- 
ers entered; New Hampshire has 227; 
Maine, 225; Connecticut, 205; and 
Rhode Island has 86 in the contest. 
These dairymen will be visited by 
county pasture judges who will rate 
their pasture programs on_ seasonal 
grazing, management, and pasture for 
young stock. Three state winners will 
be selected from each of the six states. 
These men will compete for sectional 
prizes amounting to $2,000. 

In addition to better pastures and big 
cash awards, there are plenty of other 
reasons why this contest should be a 
success in New England. J. Ralph 
Graham, Boscowen, New Hampshire, 
chairman of the New England con- 
test committee, points out that “New 
Hampshire dairymen who raise better 
green pastures for their dairy cattle 
could increase their income by more 


than $6,000,000 in one year. Multiply 


that figure by six and you can realize 

the potential power of this contest on 

the New England dairy industry.” 
The Green Pastures Contest grew out 


of a bet. Governor Charles M. Dale 
of New Hampshire bet the other five 
New England governors that their 
states could not produce a pasture pro- 
gram as good as New Hampshire’s best. 
The Governor whose state wins the 
contest will be given “the best hat 
money can buy.” 

Agronomists and county agents in 
all states have been busy this season 
arranging special meetings, tours, and 
featured speakers to show their farm- 
ers how they can make better and 
greener pastures. 

A similar contest for New Hamp- 
shire farmers last year gave many tips 
on how to get better pastures. Ford 
Prince, agronomist at the University of 
New Hampshire, points out that the 
1947 contest in that state showed that 
men with excellent pastures were top- 
dressing their haylands and pastures 
with fertilizer every year. That was 
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one big reason why such pastures rated 
high on the score card. 

Fertilizer is one of the best buys that 
a farmer can make, Lester H. Smith, 
agronomist at the University of Ver- 
mont, points out to his Green Moun- 
tain State farmers. A ton of fertilizer 
will produce four tons of milk and that 
is a mighty good investment for any 
dairyman these days, says Smith. 

The efficiency of a dairy farmer de- 
pends to a large degree on the cost of 
the raw materials he feeds his animals. 
According to Ralph Donaldson, Agron- 
omist at the University of Massachu- 
setts, an acre of good pasture would 
at present prices yield $150 worth of 
feed. Put another way, 100 pounds of 
digestible feed from pasture costs $1.26 
contrasted with a cost of $4.23 for a 
comparable amount of concentrate 
grain feed. A poor pasture will yield 
about 500 pounds of such feed, while 
well-managed pastures would produce 
1,500 pounds or more. 

New England farmers have taken 
advice such as this to heart, and pas- 
ture improvement is a topic of top 
interest at any gathering of farmers. 
Moreover, they are doing something 
about it. County agents report that 
record amounts of fertilizer are being 
applied to pastures this year, more 
farmers are clipping pastures, and pas- 
ture rotation is increasing. 

There has been no similar agricul- 
tural program that has had as much 
support and enthusiasm of Yankee 
farmers as the Green Pastures Con- 
test. The New England committee in 
charge of the contest says that the 
success of this year’s program indicates 
that an annual contest would be well 
received. Plans to continue the contest 
on a yearly basis are now being made. 

New England cows, dreaming of 
greener pastures and better hay, are 
certain of having their dreams ful- 
filled this year and in the years ahead. 
The Green Pastures Contest not only 
makes every farmer a winner, but also 
gives some welcomed prizes in the 
form of lush green feed to the dairy 
animals as well. 








How Much Lime Should We Use? 
By VA. Tredjons 


Director, Virginia Truck Experiment Station, Norfolk, Virginia 


HERE is much discussion pro and 

con about how much lime should 
be used on naturally occurring acid 
soils. Fragmentary evidence indicates 
that we should use much more lime 
than we are using at the present time. 
On the other hand, we have much pub- 
lished data showing that there is danger 
of getting too much lime. With so 
many conflicting reports we hesitate 
to tell a grower what to do because we 
don’t seem to be able to agree on the 
same program. This has prevented us 
from getting maximum yields and has 
retarded our research program. It has 
not only stifled experiments on the use 
of lime but it has stifled experiments 
on the use of fertilizer. By this I mean 
that the results from many of our ex- 
periments are limited and often worth- 
less from the grower’s point of view 
because we have overlooked the im- 
portance of having the soil in the proper 
physical condition before we lay out 
our experiments. 

I have in mind a farm on the Eastern 
Shore of Virginia where the grower 
started out with an acid Sassafras soil. 
The crop was potatoes. This land re- 
ceived 3,000 pounds of pulverized mag- 
nesium limestone every year for six 
years. The yield started from 75 bags 
per acre and at the end of the seventh 
year had increased to 225 bags or 375 
bushels of Cobbler potatoes per acre. 
A good cover crop system was followed. 
The land was plowed deeper every year 
until in 1948 this land was plowed 11 
inches deep. The pH of this soil is 6.4 
at the present time. Potato and cover 
crop roots go down below the 2-foot 
level. I haven’t followed the roots any 
deeper than that. This land is in ideal 
condition for experiments involving 
fertilizer quantity and placement as 
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well as cultural practice experiments, 
because the subsoil is in a condition to 
support extensive root growth. The 
field has not produced any potato scab 
up to the present time and yet we are 
warned against getting the pH above 
5.5 because of encouraging the develop- 
ment of scab. Here we have a case 
where a grower started out on a soil 
that supposedly was good for potatoes 
and yet with unorthodox methods has 
increased his yield by increasing the 
lime content and still hasn’t had diffi- 
culty with scab. 

But we do grow potatoes on lime- 
stone soil as well as on lime marl with 
less scab than we get on acid soils as 


low as pH 4.7. 
The Most Productive Soil 


A limestone soil if properly fertilized 
is our most productive soil. Crop pro- 
duction on such soils is more economi- 
cal since they are well supplied with 
calcium and magnesium. They are 
well aerated where properly drained, 
and a given amount of plant nutrients 
produces more food than on our un- 
limed acid soils. Data from plot ex- 
periments on limestone soils are reliable 
and can be corroborated. 

We can take a lesson from such soils 
in trying to build up our acid soils. We 
can’t make a limestone soil out of our 
Sassafras soils, but by the proper use of 
lime we can make a Sassafras soil as 
productive as our best limestone soils. 
However, such soils need to have lime 
applications at regular intervals to 
maintain a level close to the required 
amount. Partial liming is not sufficient. 
When we once have the lime require- 
ment satisfied we can conduct plot ex- 
periments and obtain data which can 
be corroborated on other limed soils of 
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similar type. This means that our first 
problem is to get our base exchange 
complex in order before we can hope 
to get anywhere with horticultural or 
agronomic experiments dealing with 
cultural or nutrient requirement studies. 


Possible Crop Yields 


Possible crop yields per acre make 
for interesting speculation. Many of 
our practices often stimulate small in- 
creases in yield when obtained from 
plot experiments. Too often these 
yields reflect only the effect of a given 
treatment on a soil which potentially 
should produce two or three times the 
yield obtained from the highest-pro- 
ducing plot. Many experiments have 
shown rather striking increases in yield 
from certain treatments and yet the 
highest-yielding plot was still not pro- 
ducing a profit. 

The difficulty seems to come about 
because of the people who conduct the 
experiments. People interested in soils 
conduct the experiments with the idea 
of establishing the ideal rooting media. 
The horticulturist takes a given piece 
of soil, good or poor, and tries to find 
out how to apply fertilizer and how 
much to use, whether mulching is a 
good practice, whether irrigation is 
beneficial, or whether minor elements 
are necessary. Very often the increases 
obtained with one treatment may also 
be obtained with another treatment. 
For instance, a mulch which protects 
shallow roots may have the same effect 
that a lime application will have if it 
causes the plants to root more deeply. 
Any results obtained too often are ap- 
plicable only to that particular piece of 
ground. 

We have known about the effect of 
lime on cropland for a long time, but in 
spite of all that has been written about 
lime and its effect on plant and soil 
chemistry we do not seem to be able to 
agree on a common practice. 

Most of our potato soils are too acid. 
The crop grows entirely in the plowed 
layer and this in many cases is not over 
five inches. Fertilizer experiments on 
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such soils are a waste of time. Yield 
differences from plots on such soils are 
small and have gotten us nowhere be- 
cause the highest yield obtainable is less 
than 100 bags per acre. Compare this 
with similar experiments on limed soil 
where the yield is two to three times as 
high. Lime content is the limiting fac- 
tor and therefore must be satisfied first. 
Yield data on such soils vary with treat- 
ments, but it is difficult to get the same 
treatment to produce the highest yield 
more than one year in three or four. 
These results do not help us when it 
comes to making recommendations to 
our growers. 


Changing Practices 


I would hesitate to tell a grower to 
change his practice when experiments 
showed a significant increase of only 
10 per cent in yield obtained from a 
treatment different from his own. 
When one or two growers in any given 
area can consistently produce 400 to 
600 bushels of potatoes per acre when 
the average of the whole area is 200 
bushels and experimental plot data 
show 250 bushels for the best treat- 
ment, I don’t feel that we have done 
much for the grower. Obviously the 
climate is suitable for 400 to 600 
bushels. We haven’t found the secret 
when we get only 250 bushels. That 
secret must be somewhere in the soil, 
particularly when the 400-bushel grower 
obtained his yields with the same 
amount of fertilizer applied in the 
same manner on the same soil type. 
Sometimes the reason is obvious if we 
take the time to look for it. In some 
cases it is not easy to find. 

A grower asked me to tell him why 
a field of his didn’t produce a crop. 
The soil seemed similar to other land 
on which he was growing good crops. 
A fertilizer experiment was established 
on the field. The soil was white sand 
of the Keyport type with no profile de- 
velopment. The pH of the soil was 5. 
We decided that because the soil was so 
acid we would apply 1,000 pounds of 
magnesium limestone per acre on the 
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bottom of the plow furrow. We planted 
sweet potatoes. The yields on the plots 
ranged from 198 to 240 bushels per acre 
but the differences were not significant. 
The high average yield we got was due 
entirely to the 1,000 pounds of lime- 
stone per acre. The lowest-yielding 
plots were located in an area which ran 
diagonally across the field. The area 
without limestone but fertilized with 
one of the best treatments in the experi- 
ment yielded 55 bushels per acre. 


Methods of Application 


In 1947 we planted corn in a field 
which had produced 55 bushels of corn 
per acre in 1945. Plots were established 
to compare dry and solution sidedress- 
ings. Part of the field was planted to 
some 30 varieties in replicated plots. 
These plots yielded from 146 to 204 
bushels per acre with 20 bushels neces- 
sary for a significant difference. The 
stalks were nine inches apart in the 
row and the rows three feet apart. In 
the sidedressing plots the plants aver- 
aged 20 inches apart and the rows three 
feet apart. U. S. 357 which yielded 
170 bushels in the variety test was used 
in these plots. The yield ranged from 
94 to 134 bushels per acre. This soil 
was a sandy loam to loam with a 
gravelly clay subsoil. 

This field received 314 tons of mag- 
nesium limestone which was plowed 
under with 1,000 pounds of 5-10-5 fer- 
tilizer. However, as the soil was 
plowed, a subsoiler was run in the 
furrow to a depth of 20 inches. Every- 
one who saw this field of six acres of 
corn said it was the best corn he had 
ever seen. I have made the statement 
to growers that many soils in Tidewater 
Virginia should yield 300 bushels of 
shelled corn per acre. I realize that we 
have set our sight pretty high but I 
hope to demonstrate that with the lime 
requirement properly satisfied to a depth 
of two feet, with plowing at least 10 
inches deep, and with a ton of fertilizer 
plowed under, it is possible to get these 
high yields. 

When the crop was removed, the 
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profile of this soil was examined and 
roots were found 20 inches deep and 
went down below this level. Spinach 
growers like to grow a crop of corn in 
rotation with their spinach. These 
soils are well-limed and the yield of 
corn in one 40-acre field averaged 97 
bushels per acre. Spinach following 
such a corn crop will yield 800 bushels 
per acre. 

I have compared subsoiling with and 
without limestone, but the subsoiling 
does not increase’ yields very much. It 
is the large quantities of limestone 
which seem to be responsible for jump- 
ing the yields. 


More Observations 


The above field treatments were 
based on observations made on plot 
experiments where up to 10 tons of 
limestone per acre were applied. We 
have compared hydrated lime and lime- 
stone in equivalent amounts from | to 
10 tons of magnesium limestone. The 
spinach plants on the 10 tons of lime- 
stone were by far the largest. The 
high hydrated lime plots were almost 
as good but the quality was not as good. 
Results from these plots have not been 
reported because we did not have good 
enough stands to warrant taking yield 
data. As soon as we get yield data that 
can be calculated without having to 
correct for too many factors, it will be 
published. The interesting thing about 
these plots is the fact that abnormalities 
which occurred on plants showed up on 
the low lime plots. The reason for this 
is the effect that the lime has on the soil. 
We are using these high quantities to 
try to get the limits of injury or im- 
provement. 

Many of our soils have a lime re- 
quirement of 2 to 4 tons of limestone 
per acre. Since this is based on an 
acre foot, obviously 2- to 4-ton applica- 
tions are not sufficient because we have 
to correct the A, and B horizons as 
well as the surface. By determining 
the lime requirement to a depth of two 
feet we run into staggering figures. In 
order to get growers to see this, we 
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recommended that they apply increas- 
ing amounts in strips across their fields 
and let them decide whether they 
should use 1 or 5 tons per acre. I told 
an asparagus grower to do this a num- 
ber of years ago and he got no response 
to 1, 2, 3, or 4 tons per acre but got a 
big response to 5 tons of magnesium 
limestone per acre. He applied 5 tons 
per acre to his 40-acre field and several 
years later he told me it was the best 
investment he ever made. 

There is much to be learned about 
the use of lime, but unless we are will- 
ing to get away from some of our book 
knowledge we don’t learn much about 
its use. There are many growers who 
are using heavy applications of liming 
material. I have in mind alfalfa grow- 
ers who have applied 6 to 8 tons of 
lime per acre and have obtained amaz- 
ing yields. At the same time we have 
many investigators who will swear by 
all that is holy that we will ruin our 
soils by overliming. I don’t believe 
any grower has money enough to over- 
lime his soil. By this I mean that he 
probably won’t overlime beyond the 
point where the soil complex is satu- 
rated. 

I have had overliming injury, but 
not from heavy applications of dolo- 
mitic limestone. I have used one ton 
of hydrated lime and had plant symp- 
toms show up which could be called 
overliming injury. The yield was poor 
compared to no lime. However, when 
I used enough lime to satisfy the needs 
of the soil to a depth of two feet, the 
“overliming” injury disappeared. I can 
only guess what has happened. On 
Coastal Plain soils that have a dense 
plow sole, one ton of hydrated lime is 
not enough to correct the acidity of the 
plowed layer. The high calcium up- 
sets the ion equilibrium of the soil be- 
cause only the plowed layer is affected. 
There is little chance for soluble salts 
to reach through the plow sole. This 
happens when the lime is appliéd after 
the ground is plowed. Furthermore, 
the salts tend to move to the surface 
where most of the feeding roots are 
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located. Under such conditions, 500 
pounds of hydrated lime are sufficient. 
What is actually happening is that we 
are supplying the plant with calcium. 
We are not trying to change the soil 
complex. 

However, when enough lime is ap- 
plied to correct acidity to a depth of 
two feet, the plow sole is affected and 
plant roots penetrate this layer. When 
once through this 2- to 4-inch layer 
they continue to go deeper. This tends 
to encourage seepage and diffusion 
promoting better drainage and aeration. 
Much of our overliming injury is not 
due to the lime as much as it is to poor 
drainage and aeration. This is more 
prevalent in our sandy soils than in the 
loam soils where the plow sole is less 
dense. This is not always easy to see. 
We think of our sandy loams as being 
better drained and aerated than our 
loam and clay loam soils when as a mat- 
ter of fact our problem is far more se- 
vere on our sandy loams. Ponds after 
heavy rains are more severe and do 
more crop damage on the sandy soils 
than on the heavier soils. 

This question of drainage and aera- 
tion was well shown on our Station 
land. When we first started our deep 
tillage and heavy liming work, there 
were certain fields that could not be 
used because water did not penetrate 
and our chief concern was to provide 
ditches and drains to carry off the sur- 
face water without eroding the surface 
and incidentally carrying off much of 
the nutrient supply. Since we have 
supplied up to as much as 10 tons of 
limestone per acre, plowed deeper, and 
subsoiled where necessary, we find that 
the fields that formerly could be farmed 
only after several weeks following a 
heavy rain now can be worked and 
planted before the sandier higher land. 
We now have very little runoff and 
have no difficulty farming shortly after 
a heavy rain. 

I feel that this conditioning of the 
soil is the real secret of large yields. 
The water is stored in the subsoil, the 
(Turn to page 47) 
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Fig. 1. Scene showing air-curing or so-called scaffolding of tobacco preparatory to shed curing. 


A Soil Management Program 
for Penn Tobacco Farmers 
By oo é ™, and Clifford —O. densen’ 


Pennsylvania State College, State College, Pennsylvania 


HE growth of cigar filler tobacco 

in Pennsylvania is limited to a 
group of counties in the southeastern 
portion of the State. Of these counties, 
Lancaster produces the larger portion 
of the crop, while smaller amounts are 
grown in York, Lebanon, Berks, Dau- 
phin, Northumberland, and Snyder 
Counties. 

The rotations in use in this area have 
been established by custom and con- 
venience with the most popular suc- 
cession of crops being a four-year rota- 





1 Agronomist, Tobacco Experimental Station, Lan- 
caster, Pa. 

2 Professor of Phytochemistry, Penn State Col- 
lege, State College, Pa. 





tion of tobacco, winter wheat, hay, and 
corn. Some variations occur in this ro- 
tation. Winter barley may be substi- 
tuted for winter wheat. The hay crop 
may be alfalfa, mixed clovers, legumes 
and timothy or the more customary 
planting of red clover and timothy. 
When there is an increased demand 
for vegetable crops, tomatoes, potatoes, 
or truck crops may be grown instead 
of field corn. This last departure is 
generally beneficial as a higher level of 
fertilization is practiced for these crops 
than for field corn and the soil is con- 
sequently enriched for the succeeding 
tobacco crop. Also, tomatoes and pota- 
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toes seem to leave a more desirable resi- 
due in the soil than the roots and stalks 
of corn, and somewhat better tobacco 
is usually found following these crops. 
A three-year rotation of tobacco, win- 
ter wheat, clover or mixed hay was 
formerly popular but has fallen into 
disuse because of the inferior quality of 
the tobacco crop which immediately fol- 
lows the sod. The shorter rotations 
practiced in some tobacco areas, includ- 
ing continuous culture of tobacco, are 
seldom used in this area. A few farmers 
have been quite successful in a two-year 
rotation of tobacco and wheat or tobacco 
and rye, but incorrect management is 
quickly evident in a shorter rotation 
and most farmers avoid this rotation. 
Except for the fertilization of tobacco, 
which is commonly supplied with 1,000 
pounds of a 4-8-12 grade per acre and 
with practically all the manure which 
is produced on the farm, the crops in 
the rotation are usually not fertilized. 
Unless the season has been unusually 
dry, the tobacco crop will use the greater 
part of the fertilizer supplied. In years 
of average to heavy summer rainfall, 
winter wheat should receive 400 to 500 
pounds of 3-12-6 per acre, while follow- 
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. 2. Scene showing tobacco curing barn with ventilators open. 
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ing a dry summer it may be fertilized 
with a corresponding amount of 0-12-12. 

In the fall, following the removal of 
the wheat crop, an application of 250 
pounds of 0-20-20 per acre on the wheat 
stubble will prove of great benefit to 
the legumes and grasses present in the 
soil. As the legume crop actually grows 
on the soil a full two years, being 
seeded in the wheat stand in early 
spring and remaining through that en- 
tire season and until June of the second 
year, it should not be neglected. 

With the almost universal adoption 
of hybrid corn, yields have skyrocketed 
and little attention has been paid to 
the consequent increased removal of 
plant nutrients. It is now generally 
recognized that the plowing under of 
corn fertilizer in the furrow sole or 
broadcast before plowing is a good 
practice. From 500 to 800 pounds of 
10-10-10 per acre should be applied in 
this manner plus 150 to 200 pounds of 
3-12-6 applied with the planter. 

Soil management practices which 
maintain organic matter at optimum 
levels are needed for all cultivated crops. 
If the silt and clay loam soils of south- 
eastern Pennsylvania are to remain till- 
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able, it becomes necessary to include a 
sod crop in the rotation and, if possible, 
to return most of the product of this 
crop to the soil. The removal of all 
top growth of clover, alfalfa, or grass 
mixtures cannot fail to defeat the pur- 
pose for which the crops are grown. 
Failure to fertilize the sod crop results 
in a net deficit in mineral supply of the 
soil and likewise produces a residue 
which is more difficult to decompose. 

Cover crops in corn serve the same 
purpose as sod crops in supplying or- 
ganic matter and in conserving plant 
nutrients. Most farmers now plant rye 
grass at the time of the last cultivation 
of corn and if the weather is not too 
dry, a good stand will result. If the 
rye grass fails, rye may be seeded as 
an emergency cover crop until Novem- 
ber 1. Brome grass or orchard grass 
is equally as effective as rye grass but 
the price of the seed has been somewhat 
higher. 

The winter 


wheat occupies the 


ground from shortly after the removal 


of the tobacco crop, usually being 
seeded in early October and being har- 
vested in the following July. If the 
straw is cut low and removed, the net 
result is a lowering of the organic mat- 
ter supply. Allowing the straw to 
remain as a mulch will result in a net 
increase in organic matter—also aid the 
growth of the legume crop. As this 
is rather an infrequent practice due to 
the desire of the farmer to use the straw 
for bedding, the best alternative may be 
a light fall dressing of manure on the 
wheat stubble. 

The entire question of the best prac- 
tices in handling manures both in the 
barn and in the field is now a subject 
of renewed interest. Recent recom- 
mendations for the application of super- 
phosphate (or caustic or hydrated lime) 
to poultry manures could well be ex- 
tended to the common stable manures, 
certainly to the extent of recommending 
the application of superphosphate at the 
rate of one pound per animal per day. 
If manure could be hauled into the 
field every day and immediately incor- 
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Fig. 3. Judging quality of tobacco by the feel 
and graininess of the leaf. 


porated into the soil, an ideal situation 
would be present. Storage under cover 
to prevent leaching by rain and loss of 
nitrogen and potash is also valuable. 
Adequate use of bedding to reduce 
moisture content will reduce overheat- 
ing and consequent loss of ammonia. A 
liquid portion containing more than 
half of the nitrogen and potash is often 
allowed to go to waste. More adequate 
use of bedding would absorb the liquid 
and permit its transfer to the field. 
The timing of manurial applications 
has been given little consideration in 
the past. The high acre income from 
tobacco has tempted the farmer to put 
all his available manure on the land 
to be used for that crop. The best crop 
in the rotation on which to apply ma- 
nure is probably not the tobacco crop. 
A light dressing on the wheat stubble 
will assist the overwintering of the 
legumes present while if fall seeding of 
legumes or pasture haylands are made, 
a light manuring will increase the 
legume stand as much as 100 per cent. 
With the supply of these seeds being 
scarce and high in price, this practice 
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is strongly urged. A further oppor- 
tunity for use of the manure may be a 
fall or winter application on the sod 
stubble. This may be a heavier coat- 
ing than the application in the wheat 
stubble as the succeeding corn crop 
will receive the full benefit of the ma- 
nure and the effect will also be present 
for the tobacco crop in the second year. 

Some direct experimental evidence 
has been obtained on the relative value 
of manure applied to preceding crops 
as compared with manure applied di- 
rectly to the soil in the year in which 
tobacco is grown. The preceding crops 
naturally benefited to a great extent 
from this manure, especially such cul- 
tivated crops as tomatoes, potatoes, 
sweet corn, or field corn. The average 


difference in yield of the succeeding 
tobacco was only 67 pounds per acre 
total yield in favor of the application 
of the manure in the tobacco year. In 
many instances, the yield of tobacco was 
greater where the manure was applied 
to the preceding crop, especially if the 


preceding crop grew in a dry season. 
In contrast with the cultivated crops, 
tobacco following clover was uniformly 
better in yield and quality if the ma- 
nure was applied to the clover in the 
year preceding. Apparently, the com- 
bination of manure and a heavy clover 
sod resulted in an oversupply of slowly 
decomposable organic matter which 
interfered with the growth of the to- 
bacco crop during the early part of 
the growing season. Later in the sea- 
son when the tobacco should mature, 
the nitrogen supply was too abundant 
and the crop failed to ripen properly. 

Although it is hardly necessary to cite 
evidence on the value of fertilizer and 
manure for tobacco, recent results in 
Pennsylvania re-emphasize the impor- 
tance of such applications. In a nine- 
year test, unfertilized tobacco following 
clover produced an average yield of 
less than 1,200 pounds per acre. In 
a later test, somewhat higher yields 
were obtained on more fertile soil but 
the addition of fertilizer alone increased 
the yield from 300 to 500 pounds per 
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acre, while the use of fertilizer plus 
manure raised the yield to an average 
of nearly a ton per acre in a three-year 
period. 

One of the questions arising in con- 
nection with the use of manures is the 
comparative value of various sources. 
Because of the widespread interest in 
this subject, a comparison of 11 ma- 
nurial treatments was started at the 
Tobacco Experimental Station at Lan- 
caster in 1941 and continued for a 
period of six years through 1946. 
Among manures applied at 15 tons 
per acre and plowed under in the 
spring, the best yield was secured from 
an application of a partly rotted mixture 
of horse and stockyard manure. This 
mixture has long been recognized as 
superior because the horse manure aids 
the decomposition of the heavier and 
colder steer manure which in turn 
prevents “fire-fanging” of the horse 
manure. Actually, the source was not 
pure steer manure but manure obtained 
from the local stockyards and this aver- 
aged about 90 per cent steer manure. 

The second largest yield was obtained 
with sewage sludge obtained from the 
Lancaster Sewage Disposal Plant. It 
invariably produced large vigorous to- 
bacco notable for its dark green color. 
This material contained about four per 
cent nitrogen, the larger portion of 
which was available because of the acti- 
vation of the sludge. It has also been 
used successfully by market garden 
growers, especially for the production 
of celery. 

A surface dressing or mulch of fresh 
strawy stockyard manure applied at 
the time of planting the tobacco was 
surprisingly effective in promoting yield 
and quality. In contrast, the same 
material plowed under showed excel- 
lent results in the wet years of 1942 and 
1944 and rather poor results in the dry 
years of 1941 and 1943. This would 
immediately suggest that partial rotting 
in the pile would help overcome the ad- 
verse effects of the fresh material in a 
dry year. This conclusion is only true 

(Turn to page 41) 





The difference between the old and the new pattern of farming. The pattern on the right means less 
erosion and higher production. 


Soil Conservation Haises 


Midwest Crop Potentials 


By LR. Combs 


Soil Conservation Service, Milwaukee, Wisconsin 


HAT will happen to total farm 

output in the Corn Belt and Lake 
States when a complete soil and water 
conservation plan is applied to all the 
agricultural land? 

Some of the more important changes 
that may occur are: 

A 2-billion-bushel average ‘farm crop 
per year, or about 30 per cent above 
the average for the four pre-war years, 
although corn acreage would decrease 
from 38.4 million to 35 million acres. 

A 10 per cent increase in total small 
grain production from a smaller acre- 
age. 

More than twice as much feed from 
hay and rotation pastures as before the 
war, 


About double the feeding value from 
permanent pastures. 

A 20 to 25 per cent increase in dairy 
production; more than a doubling of 
beef production; and pork production 
at about 1937-1941 levels. 

In spite of these increases in live- 
stock numbers, farmers would still raise 
and ship out considerably more feed 
grains, especially corn, than would be 
required in the North Central States. 

These facts are revealed by a study 
recently completed by George H. Wal- 
ter, Agricultural Economist, Bureau of 
Agricultural Economics, Milwaukee, 
Wisconsin. Using figures on present 
land use, the capabilities of land, and 
conservation needs already developed 
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by the U. S. Soil Conservation Service, 
Mr. Walter determined the possible ef- 
fects on production if a soil conser- 
vation program were applied to all the 
agricultural lands of the eight-state 
Upper Mississippi Region. This region 
includes Minnesota, Missouri, Michi- 
gan, Iowa, Illinois, Indiana, Ohio, and 
Wisconsin. Entitled “Possible Effects 
of Conservational Land Use on Pro- 
duction in the Corn Belt and Lake 
States,” the report of his study is the 
first of its kind. 

A complete program of soil and 
water conservation, developed and ap- 
plied farm by farm and acre by acre, 
would involve shifting land to its best 
and most profitable use, the necessary 
soil treatment and adapted rotations, 
and the use of contouring, terracing, 
strip-cropping, grassed waterways, and 
other practices as needed. 

If land in the Upper Mississippi Re- 
gion were put to its best and most 
profitable use, farmers would shift 24.6 
million acres of permanent pasture and 
idle land into crops. At the same time 
they would change 24.5 million acres 
of cropland to other purposes for which 
it is better adapted. 

The net increase in land for crop 
production (compared to the year 1939) 
would be only 100,000 acres. But the 
land shifted to cultivated crops ordinar- 
ily would produce more grain than that 
taken out of cropland. This new crop- 
land would be more level, less erodible, 
and would have a higher fertility level 
capable of producing larger yields per 
acre. At the same time, land not so 
suitable for rotation crops and shifted 
to permanent hay or pasture would pro- 
duce about as much forage as the land 
taken out of meadow. Thus, the situ- 
ation is almost one of “have your cake 
and eat it too.” 

The use of better rotations and shifts 
in the use of the open land would result 
in a 28 per cent increase in the acreage 
of hay and rotation pastures. At the 
same time row-crop acreage would de- 
crease 6 per cent and small grain acre- 
age 16 per cent. Farmers would con- 
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centrate grain production on the highly 
productive and less rolling land. 

On some of the nearly level and 
gently rolling land, rotations including 
enough legumes and grasses would con- 
trol erosion. But to follow such rota- 
tions would necessitate considerable re- 
organization on many farms. The 
amount of roughage produced on a 
farm or in an area might easily exceed 
the amount which the possible livestock 
numbers could consume. 

If rotations alone were relied upon to 
control erosion on more level land, only 
38.8 million acres in these eight states 
could safely be planted to row crops in 
any average year. The average acreage 
of row crops during the four pre-war 
years was 46.9 million. In addition, use 
of rotations alone to control erosion 
would decrease small grain acreage 
from the 38.9 million acres grown be- 
fore the war to 32 million acres. At 
the same time such a system would in- 
crease the acreage of rotation pasture 
and hay from a pre-war average of 
about 42 million to about 60 million 
acres. 

When erosion control practices are 
used in connection with the rotations, 
farmers find it possible to have a much 
larger proportion of small grain and 
row crops in rotation without danger of 
erosion. A soil requiring a 6-year rota- 
tion, including four years of meadow, 
where rotations alone are used to pre- 
vent erosion, could be farmed with a 
3-year rotation including only one year 
of meadow if a properly constructed 
terracing system was used. On the 
same soil, a 4-year rotation including 
two years of meadow probably would 
control erosion if used with strip crop- 
ping. 

The Soil Conservation Service rec- 
ommends such practices as terracing, 
strip cropping, or contour farming on 
about 54.8 million acres of cropland in 
the Upper Mississippi Region. Use of 
these three practices where needed will 
enable farmers in the eight states to 
grow 5.6 million more acres of row 


(Turn to page 43) 
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On gently sloping land, contour tillage and other good soil-management practices increase production 

while checking erosion. Here Robert Ackerman, near Caledonia, Illinois, inspects corn from a 

contoured field which averaged 101 bushels an acre. A straight-row field at left of this area on 

same soil type but slightly more level land averaged only 90 bushels—a difference of 11 bushels 
in favor of contouring. 
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After Wilhelm Steenberg, Cashton, Wisconsin, went “all out” in 1939 and applied a complete farm 
conservation plan, he increased his Guernsey herd (above) from 20 to 30 without buying additional 


feed. Before then, erosion almost had him backed into a corner because the land had been used 

Now his corn, of which he previously could grow only a few acres, yields about 100 

Below, Steenberg and his son, Howard, harvest oats which now yield 50 to 65 
bushels per acre instead of the former 20. 


too hard. 
bushels per acre. 
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Overgrazed and unfertilized, this pasture (above) on the Steve Whitish farm near Fennimore, 

Wisconsin, was furnishing little forage and was beginning to show evidence of gullying. Then the 

operator renovated it as part of his complete farm conservation plan. After disking, liming and 

fertilizing, and reseeding to a mixture of clovers, alfalfa, and timothy, the pasture (below) is 

furnishing good forage for the dairy herd and erosion is at a standstill. A good stand of clovers 
and grasses has been established by soil treatment and renovation. 
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Intensive farming and too many soybean crops caused the condition shown in the above field, which 
is classified as Class III land and requires careful management and highly effective erosion control 
practices if it is to be cropped. Proper rotations and practices such as strip cropping or terracing 
would have kept this soil in place and maintained higher productivity. Below is a 12 per cent 
slope, also Class III land, which is protected by a combination of terracing and contour strip 
cropping. The terraces show dimly in the center of the grain and alfalfa strips. 
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. August 18, on a 175-acre farm near Jeffer- 
Urban Agricultural son, Maryland, there was staged for “town 
Extension and country” the biggest and most complete 

farm demonstration yet to be recorded. In 

fact, the scope of influence of this demonstra- 
tion transcended town and country. It was international, since because of the 
location’s proximity to Washington, D. C., many embassies of foreign countries 
sent representatives to view and learn from the spectacle. 

The occasion was the making over, in a single day, the farm of Mrs. Nellie 
Thrasher, a widow with two teen-age children. It is estimated that 50,000 people 
were on hand to watch the modern miracle performed largely under the super- 
vision of the Soil Conservation Service. Some 500 enthusiastic neighbors and agri- 
culturists, using cheerfully donated equipment and supplies, changed gully-scarred 
fields into areas efficiently contoured to conserve soil and moisture, fertilized and 
planted them according to best land-use practices, and then put up fences. They 
worked in her woodland, made and stocked a farm pond, built a new 23-cow 
dairy barn, and constructed farm roads. They painted her house, re-landscaped 
the yard, filled the new silo, and performed innumerable other tasks in bringing 
the 200-year-old farm into modern efficiency. 

This was not a charity project nor was it paid for by government agencies. 

It was a demonstration put on to educate the public on our national needs for 
and the benefits to be derived from modern farming methods, and it was made 
possible by voluntary contributions of services and materials. Mrs. Thrasher’s 
farm was chosen chiefly because of its location and its possibilities for demonstrat- 
ing the most improvement operations. 

The idea of such a farm “face-lifting” was not original in the Maryland instance. 
There have been such demonstrations in Iowa, Virginia, and other states. So 
successful have they been that several commonwealths and communities already 
are making similar plans for this method of reaching the greatest number of 
people in the shortest possible time. Some thirty representatives from other states 
attended the Maryland affair to observe procedures. The very fact that a whole 
farm can be remodeled in a single day catches the imagination and curiosity of 
people who otherwise might not become aware that our declining soils are a very 
real and impending threat to our civilization. In the demonstration they see, as 
Secretary of Agriculture Charles F. Brannan put it, “concrete signs of human 
ability to mold the future.” 

“We see a demonstration of what people can do, if they wish, toward determin- 
ing their own destiny, rather than permitting their destiny to be decided by the 
actions and the precedents of former generations,” he said. “That is a good sign. 
There is another. We see here today a demonstration of the American people’s 
awareness that the land is important and that its conservation is essential to our 
continued well-being. In this remaking of a farm in a single day, we see a means 
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of helping to increase the future food supply of this country and the world, and 
thus of making a more prosperous and a brighter future for ourselves, our chil- 
dren, our children’s children, and for all the coming generations of all the peoples 
of the earth.” 


In further remarks, Secretary Brannan broadened the meaning of conservation. 
He saw the recognition that conservation means more than just land and forest 
practices. “Yes, it means drainage, terracing, strip-cropping, contouring, pasture 
improvement, liming, and many other practices. But it is larger than those things. 
It means care of the house and buildings. It means efficient use of machinery. It 
means control of insects and diseases. It means good breeding and feeding of 
livestock. Conservation runs the whole gamut of good farm management.” 

William Preston Lane Jr., Governor of Maryland, proclaimed that the very 
presence of so great an assemblage of people is evidence that our citizenry, in all 
walks of life and occupations, is alive to the urgency of combating the greatest 
enemy attacking our natural resources, erosion of our life-sustaining soil. “Before 
the end of the month,” he said, “this story of cooperation will have been carried 
to all sections of the globe by our overseas press and radio, including the facilities 
of the World-Wide Broadcasting Foundation and the State Department’s ‘Voice 
of America.’ ” 

We in this country have become used to things done in a big way. But farm 
re-modeling in a single day is probably the biggest thing yet to come to our 
famous extension services. With such demonstrations, agricultural extension is 
truly becoming urban, and beyond that international. Let us have many more of 
them. 


Now a valued addition to many official and per- 
The Yearhooks sonal libraries is “Grass,” the Yearbook of Agricul- 
. ture—1948, released on July 31. This 890-page 
of Agriculture volume is the “first word, so to speak, on the 
subject of grass, legumes and the associated 
herbage,” and brings together the best information available on grass and grassland 
culture. The book has four main sections: The first, “Grass in the Nation’s Life,” 
treats the subject generally. “Grass in the Ten Regions,” discusses grass by 
climatic and soil regions of the United States, Alaska, Hawaii, and Puerto Rico, 
and enables a reader to refer easily to facts and figures affecting his particular 
area. “Grass in a Plant Round-up” is designed for those interested in identifica- 
tion of specific grasses and legumes. Individual description as to appearance, 
growth habits, regions of adaptations, and drawings of many of the plants permit 
recognition and selection. The fourth, “Grass in Tables and Charts,” contains 
information on seeding mixtures, recommended maintenance practices, and, fac- 
tors of economic importance, by regions. 


Again, the U. S. Department of Agriculture is to be highly congratulated for 
this latest number in their series begun in 1936—a series destined to be a veritable 
encyclopedia of farm science. A review of the other books in the series discloses 
the broad objective of the plan: “Better Plants and Animals I,” 1936; “Better 
Plants and Animals II,” 1937; “Soils and Men,” 1938; “Food and Life,” 1939; 
“Farmers in a Changing World,” 1940; “Climate and Man,” 1941; and “Keeping 
Livestock Healthy,” 1942. With publishing interrupted during the war, the next 
volume covering 1943-47 was called “Science in Farming” and surveyed the 
achievements of agricultural science during the interval. The 1949 yearbook, 
already being planned, will deal with trees and forests. 
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Season Average Prices Received by Farmers for Specified Commodities * 


Cotton 
Cents 
Crop Year per lb. 
Aug.-July 
Av. Aug. 1909- 
July 1914.. 12.4 
_ See 28.7 
rr 22.9 
ea - 0.6 
are 12.5 
EE 20.2 
a 18.0 
ee 16.8 
eer 9.5 
_ Seer 5.7 
Se 6.5 
re 10.2 
_ ae 12.4 
Se 11.1 
12.4 
8.4 
a 8.6 
Di Gmarsses 9.1 
eS 9.9 
. ae 17.0 
Se 19.0 
Ser 19.9 
er 20.7 
PC Gkiiess:3066 21.2 
oo 28.3 
1947 
August...... 33.15 
September... 31.21 
October. ..... 30.65 
November.... 31.87 
Decem 34.06 
1948 
January...... 33.14 
February..... 30.71 
- 31.77 
eee 34.10 
eee 35.27 
ee 35.22 
(| Re 32.99 





Hay Cottonseed 


Dollars Dollars Truck 
per ton per ton 


11.87 
13.08 
12.66 
12.77 
13.24 
10.29 
11.22 
10.90 
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Sweet 
Tobacco Potatoes Potatoes Corn Wheat 
Cents Cents Cents Cents Cents 
perlb. perbu. perbu. perbu. per bu. 
pea Te July-June July-June Oct.-Sept. July-June July-June July-June 
10.0 69.7 87.8 64.2 88.4 
19.0 92.5 120.6 82.5 92.6 
19.0 68.6 149.6 106.3 124.7 
16.8 170.5 165.1 69.9 143.7 
17.9 131.4 117.4 74.5 121.7 
20.7 101.9 109.0 85.0 119.0 
20.0 53.2 118.0 84.0 99.8 
18.3 131.6 117.1 79.9 103.6 
12.8 91.2 108.1 59.8 67.1 
8.2 46.0 72.6 32.0 39.0 
10.5 38.0 54.2 31.9 38.2 
13.0 82.4 69.4 52.2 74.4 
21.3 44.6 79.8 81.5 84.8 
18.4 59.3 70.3 65.5 83.2 
23.6 114.2 92.9 104.4 102.5 
20.4 52.9 82.0 51.8 96.2 
19.6 55.7 73.0 48.6 56.2 
15.4 69.7 74.9 56.8 69.1 
16.0 54.1 85.5 61.8 68.2 
26.4 80.7 94.0 75.1 94.4 
36.9 117.0 119.0 91.7 110.0 
40.5 131.0 204.0 112.0 136.0 
42.0 149.0 192.0 109.0 141.0 
36.6 143.0 204.0 127.0 150.0 
38.2 124.0 219.0 156.0 191.0 
38.1 161.0 270.0 219.0 210.0 
40.7 149.0 240.0 240.0 243.0 
41.6 150.0 205.0 223.0 266.0 
40.0 166.0 195. 219.0 274.0 
46.9 172.0 204.0 237.0 279.0 
45.9 186.0 217.0 246.0 281.0 
38.5 193.0 231.0 192.0 212.0 
29.6 196.0 237.0 211.0 221.0 
31.2 209.0 240.0 219.0 229.0 
40.1 196.0 244.0 216.0 222.0 
41.7 187.0 246.0 216.0 211.0 
43 .6 166.0 262.0 202.0 203.0 
Index Numbers (Aug. 1909—July 1914 = 100) 
190 133 137 129 105 
190 98 170 166 141 
168 245 188 109 163 
179 189 134 116 138 
207 146 124 132 135 
200 76 134 131 113 
183 189 133 124 117 
128 131 123 93 76 
82 66 83 50 44 
105 55 62 50 43 
139 118 79 81 84 
213 64 91 127 96 
184 85 80 102 94 
236 164 106 163 116 
204 76 93 81 109 
196 80 83 76 64 
154 100 85 88 78 
160 78 97 96 77 
264 116 107 117 107 
369 168 136 143 124 
405 188 232 174 154 
420 214 219 170 160 
366 205 232 198 170 
382 178 249 212 209 
381 231 308 341 238 
407 214 273 374 275 
416 214 233 347 301 
400 238 222 341 310 
469 247 232 369 316 
459 267 247 383 318 
385 277 263 299 240 
296 281 270 329 250 
312 300 273 341 259 
401 281 278 336 251 
417 268 280 336 239 
436 238 298 315 230 
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Wholesale Prices of Ammoniates 
Fish scrap, 
dried 

11-12% ammonia, 
ammonia, 15% bone 
Nitrate Sulphate Cottonseed 15% bone _ phosphate, 
of — ——- a rw ite Ray a re 
unit per . BE. -0.b. factory, cago, bulk, 
“= unit N per unit N bulkperunitN per unit N 
$2.85 
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Wholesale Prices of Phosphates and Potash ** 


Tennessee Muriate Sulphate Sulphate Manure 
phosphate of potash of potash of potash salts 
bulk, in bags, magnesia, bulk, 


Florida 
poephate land Pebble 75% f. o.b. per unit, per unit, per ton, per unit, 


mines, c.i.f. At- c.i.f. At- c.i.f. At- c.i.f. At- 


A 4 for bulk, lantic and lantic and lantic and lantic and 





Sa 


per ton per ton Gulf ports! Gulf ports! Gulf ports! Gulf porte! 


$3.61 $4.88 $0.714 $0.953 $24.18 $0.657 
2.31 6.60 - 582 -860 23.72 -472 
2.44 6.16 - 584 -860 23.72 -483 
3.20 5.57 - 596 854 23.58 . 537 
3.09 5.50 -646 -924 25.55" - 586 
3.12 5.50 -669 - 957 26.46 -607 
3.18 5.50 -672 - 962 26.59 -610 
3.18 5.50 -681 -973 26.92 -618 
3.18 5.50 -681 -973 26.92 -618 
3.18 5.50 -681 -963 26.90 -618 
3.11 5.50 -662 -864 25.10 -601 
3.14 5.67 -486 -751 22.49 -483 
3.30 5.69 -415 -684 21.44 444 
1.85 5 50 -464 -708 22.94 -505 
1.85 5.50 -508 -757 24.70 - 556 
1.85 5.50 -523 774 15.17 . 572 
1.90 5.50 -521 -751 24.52 -570 
1.90 5.50 -517 -730 24.75 .573 
1.94 5.64 - 522 -780 25.55 367! 
2.13 6.29 - 522 -810 25.74 - 205 
2.00 5.93 - 522 - 786 25.35 - 195 
2.10 6.10 . 522 -777 25.35 -195 
2.20 6.23 . 522 -777 25.35 -195 
2.41 6.50 -508 - 769 24.70 -190 
3.08 6.60 .353 -629 13.63 - 188 
3.42 6.60 -353 -629 13.63 188 
3.42 6.60 375 669 14.50 200 
3.42 6.60 -375 - 669 14.50 - 200 
3.42 6.60 .375 -669 14.50 . 200 
3.42 6.60 .375 -669 14.50 - 200 
3.42 6.60 -375 .669 14.50 - 200 
3.42 6.60 -375 - 669 14.50 - 200 
4.11 6.60 .375 -669 14.50 - 200 
4.61 6.60 -375 .669 14.50 - 200 
4.61 6.60 .330 ! -634 ! 12.76! .176 
4.61 6.60 .353 .676 13.63 - 188 


Index Numbers (1910-14 — 100) 


64 135 82 90 98 72 
68 126 82 90 98 74 
88 114 83 90 98 
86 113 90 97 106 89 
86 113 94 100 109 92 
88 113 94 101 110 93 
88 113 95 102 111 04 
88 113 95 102 111 04 
88 113 95 101 111 04 
86 113 93 91 104 91 
87 110 68 79 93 74 
91 117 58 72 89 68 
51 113 65 74 95 77 
51 113 71 79 102 85 
51 113 73 81 104 87 
53 113 73 79 101 87 
53 113 72 77 102 87 
54 110 73 82 106 87 
59 129 73 85 106 84 
55 121 73 82 105 83 
58 125 73 82 105 83 
61 128 73 82 105 83 
67 133 71 81 102 82 
85 135 65 66 56 82 
95 135 65 66 56 82 
95 135 68 70 60 83 
95 135 68 70 60 83 
95 135 68 70 60 83 
95 135 68 70 60 83 
95 135 68 70 60 83 
95 135 68 70 60 83 
114 135 68 70 60 83 
128 135 68 70 60 RR 
128 135 62 67 53 80 
128 135 65 71 56 82 
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and All Commodities 


Prices paid 
by farmers Wholesale 
for com- prices 
Farm modities of allcom- Fertilizer Chemical Organic Superphos- 
prices* bought* moditiest materialf ammoniates ammoniates phate Potash®® 
152 143 103 97 125 94 79 
156 151 112 100 131 109 80 
155 146 119 94 135 112 86 
153 139 116 89 150 100 94 
155 141 121 87 177 108 97 
154 139 114 79 146 114 
146 126 105 72 131 101 
126 107 83 62 83 90 
108 95 71 46 48 85 
108 96 70 45 71 81 
122 109 72 47 90 91 
125 117 70 45 97 92 
124 118 73 47 107 89 
131 126 81 50 129 95 
123 115 78 52 101 92 
121 112 79 51 119 89 
122 115 80 52 114 96 
131 127 86 56 130 102 
152 144 93 57 161 112 
167 151 94 57 160 117 
176 152 96 57 174 120 
180 154 97 57 175 121 
203 177 107 62 240 125 


249 223 130 75 364 142 
253 230 133 79 372 142 
October. . 254 230 136 80 387 142 
N unieiben. 257 231 135 80 380 142 
December. . 262 236 138 81 400 142 
1948 
January... 266 242 139 83 403 142 
February. . 263 233 139 85 393 142 
262 233 137 85 379 142 
264 238 137 85 380 142 
265 239 137 85 370 142 
266 241 128 85 309 142 
266 247 131 88 317 144 


*U. S. D. A. figures. wee mer January 1946 farm prices and index numbers of 


specific farm products revised from a calendar year to a crop-year basis. Truck 
a index adjusted to the 1924 level of the all-commodity index. 

t Department of Labor index converted to 1910-14 base. 

‘cae 3 Index numbers of prices of fertilizer materials are based on original study 
made by the Department of Agricultural Economics and Farm Management, 
Cornell University, Ithaca, New York. These indexes are complete since 1897. 
The series was revised and reweighted as of March 1940 and November 1942. 

1All potash salts now quoted F.0.B. mines only: manure salts since June 1941, 
other carriers since June 1947. 

** The weighted average of prices actually paid for potash are lower than the 
annual average because since 1926 over 90% of the potash used in agriculture has 
been contracted for during the discount period. Since 1937, the maximum discount 
has been 12%. Applied to muriate of potash, a price slightly above $.471 per 
unit K:0 thus more nearly approximates the annual average than do prices based 
on arithmetical averages of monthly quotations. 





REVIEWS 


This section contains a short review of some of the most practical and important bulletins, and lists 
all recent publications of the United States Department of Agriculture, the State Experiment Stations, 
and Canada, relating to Fertilizers, Soils, Crops, and Economics. A file of this department of BETTER 
CROPS WITH PLANT FOOD would provide a complete index covering all publications from these 


sources on the particular subjects named. 


Fertilizers 


“Tenth Annual Report of the Arizona 
Fertilizer Control Office, Year Ending Dec. 31, 
1947,” Agr. Exp. Sta., Univ. of Arizona, 
Tucson, Ariz., Spec. Bul., Feb. 1948. 

“Fertilizing Materials, 1947,” Bu. of Chem., 
State Dept. of Agr., Sacramento 14, Calif., 
Spec. Publ, 227, March 1948. 

“Annual Report for the Calendar Year 
1947,” Bu. of Chem., State Dept. of Agr., 
Sacramento 14, Calif., Vol. XXXVI, No. 4, 
Oct., Nov., Dec., 1947, A. B. Lemmon. 

“Commercial Fertilizers—Report for 1947,” 
Agr. Exp. Sta., New Haven, Conn., Bul. 516, 
Dec. 1947, H. ]. Fisher. 

“Corrected Tonnage Report Covering Ship- 
ments of Fertilizers Sold in Georgia from 
January 1, 1947, through December 31, 1947, 
as Reported by the Various Manufacturers,” 
State Dept. of Agr., Atlanta, Ga., March 9, 
1948. 

“Fertilizer Recommendations for 1948,” 
State Dept. of Horticulture, Des Moines, lowa, 
Distr. at Fert. Conf. Jan. 6, 1948. 

“Tonnage of Fertilizer Reported Sold in 
lowa—1947,” Dept. of Agron., lowa State 
College, Ames, lowa, Distr. at Fert. Conf. 
Jan. 6, 1948, W. H. Pierre. 

“Injury to Tobacco Seedlings from Ex- 
cessive Fertilizer Applications,’ Agr. Exp. 
Sta., Univ. of Ky., Lexington, Ky., Bul. 513, 
Jan. 1948, C. E. Bortner, M. E. Weeks, and 
P, E. Karraker. 

“Fertility Management in Maine Orchards,” 
Agr. Ext. Serv., Univ. of Maine, Orono, 
Maine, Ext. Bul. 381, May 1948, M. F. 
Trevett and C. W. Hitz. 

“Fertilizer Inspection and Analysis; Spring 
1947,” Agr. Exp. Sta., Univ. of Mo., Colum- 
bia, Mo., Bul. 513, March 1948, E. A. 
Trowbridge. 

“Agricultural Value of Sewage Sludge,” 
Agr. Exp. Sta., Rutgers Univ., New Bruns- 
wick, N. J., Bul. 733, Sept. 1947, F. E. Bear 
and A. L. Prince. 

“County Fertilizer Data: Mixed Goods and 
Materials—July 1, 1947, through December 31, 
1947,” Office of The State Chemist, College 
Station, Texas. 

“Fertilizer Requirements for Rice on the 
Soils of the Gulf Coast Prairie of Texas,” 


37 


Agr. Exp. Sta., Texas A ¢» M College, Col- 
lege Station, Texas, P. R. 1104, Jan. 16, 1948, 
E. H. Templin, R. H. Wyche, E. B. Reynolds, 
W. R. Cowley, and R. L. Cheaney. 


Soils 


“Soils of Colusa County, California,” Agr. 
Exp. Sta., Univ. of Calif., Berkeley 4, Calif., 
June 1948, F. F. Harradine. 

“Effects of Cropping Systems on Yields and 
the Nitrogen and Organic Carbon in the 
Soil,” Ga. Exp. Sta., Univ. System of Ga., 
Experiment, Ga., Bul. 257, May 1948, K. T. 
Holley, S. V. Stacy, R. P. Bledsoe, T. S. 
Boggess, Jr., and W. L. Brown. 

“Soil Experiment Field, General Summary 
of Results,’—“Dixon, 1910-1947,” F. C. 
Bauer, A. L. Lang, D, A. Vinson; “Joliet, 
1914-1947,” F, C. Bauer, A. L. Lang, D. A. 
Vinson; “Clayton, 1911-1947,” F. C. Bauer, 
A. L. Lang, W. ]. Armon; “Aledo, 1910- 
1947,” F. C. Bauer, A. L. Lang, W. ]. Armon; 
“Carthage, 1911-1947,” F. C. Bauer, A. L. 
Lang, W. ]. Armon; “Carlinville, 1910-1947,” 
F. C. Bauer, L. B. Miller; “Kewanee, 1915- 
1947,” F. C. Bauer, A. L. Lang, W. J]. 
Armon; “Oquawka, 1915-1947,” F. C. Bauer, 
A, L. Lang, W. ]. Armon; “McNabb, 1907- 
1947,” F. C. Bauer, A. L. Lang, D. A. Vinson; 
“Mt. Morris, 1910-1947,” F. C. Bauer, A. L. 
Lang, D. A. Vinson; “Minonk, 1910-1947,” 
F. C. Bauer, A. L. Lang, D. A. Vinson; 
“Hartsburg, 1911-1947,” F. C. Bauer, A. L. 
Lang, L. B. Miller; “Brownstown, 1940-1947,” 
F. C. Bauer, P. E. Johnson; “Newton, 1912- 
1947,” F. C. Bauer, P. E. Johnson; “Enfield, 
1912-1947,” F. C. Bauer, C. ]. Badger; “West 
Salem, 1912-1947,” F. C. Bauer, P. E. John- 
son; “Ewing, 1910-1947,” F. C. Bauer, C. ]. 
Badger; “Dixon Springs, 1937-1947,” F. C. 
Bauer, C. ]. Badger; “Raleigh, 1910-1947,” 
F. C. Bauer, C. ]. Badger; “Lebanon, 1910- 
1946,” F. C. Bauer, P. E. Johnson; “Oblong, 
1912-1947,” F. C. Bauer, P. E. Johnson; 
“Sparta, 1916-1947,” F. C. Bauer, C. J]. 
Badger; “Elizabethtown, 1918-1947,” F. C. 
Bauer, C. ]. Badger; “Toledo, 1913-1947,” 
F. C. Bauer, P. E. Johnson; “Bloomington, 
1902-1947,” F. C. Bauer, A. L. Lang, D. A. 
Vinson; “Antioch, 1902-1947,” F. C. Bauer, 
A. L, Lang, D. A. Vinson; “Urbana, 1888- 
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1947,” F. C. Bauer, A. L. Lang, C. H. 
Farnham; Agr. Exp. Sta., Univ. of Ill., Ur- 
bana, Iil., 1948. 

“Better Soils for Better Living,” Agr. Ext. 
Serv., Univ. of Minn., St. Paul, Minn., Ext. 
Bul. 256, April 1948, P. M. Burson, R. S. 
Harris, and C. O. Rost. 

“Effect of Water-Retaining and Water- 
Spreading Structures in Revegetating Semi- 
desert Range Land,” Agr. Exp. Sta., N. M. 
College of A ¢» M, State College, N. M., 
Bul. 341, Nov. 1947, K. A. Valentine. 

“Sod Field Waterways,’ Agr. Ext. Serv., 
N. C. State College, Raleigh, N. C., Ext. Cir. 
303, Sept. 1947, ]. F. Doggett. 

“Soil Erosion Experiments at State College, 
Pennsylvania,’ Agr. Exp. Sta., Pa. State Col- 
lege, State College, Pa., Bul. 497, May 1948, 
N. F. Farris. 

“Revegetation of Sandblows in Vermont,” 
Agr. Exp. Sta., Univ. of Vt., Burlington, Vt., 
Bul. 542, May 1948, J. B. Kelly, A. R. 
Midgley, and K. E. Varney. 

“The Soil Saving 7 for Conservation with 
Irrigation,” Ext. Serv., State College of Wash., 
Pullman, Wash., Ext. Cir. 123, May 1948, 
M. D. Butler. 

“1949 Agricultural Conservation Program 
National Bulletin,’ Agr. Cons. Programs 
Branch, Prod. and Mktg. Admin., U.S.D.A., 
Washington, D. C., Reprint from F. D. 
13(134): 3829-3839, July 10, 1948. 

“Agricultural Conservation Program—Sta- 
tistical Summary, 1946,”’ Agr. Conserv. Pro- 
grams Branch, Prod. and Mktg. Admin., 
U.S.D.A., Washington, D. C., Jan. 1948. 

“Soil Survey, Lancaster County, Nebraska,” 
Bu. of Plant Ind., Soils, and Agr. Engineering, 
Agr. Research Admin., U.S.D.A., Washing- 
ton, D, C., Series 1938, No. 15, May 1948, 
T. E. Beesley, W. ]. Moran, M. M. Kuper, 
W. S. Gillam, T. K. Popov, B. Bulatkin, and 
W. C. Bourne. 

“Soil Survey, The Umatilla Area, Oregon,” 
Bu. of Plant Ind., Soils, and Agr. Engineer- 
ing, Agr. Research Admin., U.S.D.A., Wash- 
ington, D. C., Series 1937, No, 21, March 
1948, W. G. Harper, F. O. Youngs, T. W. 
Glassey, E. F. Torgerson, and R. D. Lewis. 

“Soil Survey, Claiborne County, Tennessee,” 
Bu. of Plant Ind., Soils, and Agr. Engineer- 
ing, Agr. Research Admin., U.S.D.A., Wash- 
ington, D. C., Series 1939, No. 5, May 1948. 

“Effect of Gypsum, Organic Matter, and 
Drying on Infiltration of a Sodium Water 
into a Fine Sandy Loam,” U.S.D.A., Washing- 
ton, D. C., Tech. Bul. 937, Jan. 1948, R. F. 
Reitemeier, J]. E. Christiansen, R. E. Moore, 
and W. W. Aldrich. 


Crops 


“Fifty-eighth Annual Report for the Year 
Ending June 30, 1947,” Agr. Exp. Sta., Univ. 
of Ariz., Tucson, Ariz. 

“Upland Cotton Production in Arizona,” 
Agr. Exp. Sta., Univ. of Ariz., Tucson, Ariz., 
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Bul. 214, March 1948, W. I. Thomas. 

“Increasing Corn Yields in Arkansas,” Agr. 
Exp. Sta., Univ. of Ark., Fayetteville, Ark., 
Bul. 473, Feb. 1948, R.*P. Bartholomew. 

“Fish from Your Pond,” Ext. Serv., Univ. 
of Ark., Fayetteville, Ark., Leaflet 85. 

“4-H Club Cotton Production,” Ext. Serv., 
Univ. of Ark., Fayetteville, Ark., Leaflet 88, 
April 1947, 

“Growing Snap Beans,” Ext. Serv., Univ. 
of Ark., Fayetteville, Ark., Leaflet 89, April 
1947, E. J. Allen. 

“Watermelon Production in Arkansas,” Ext. 
Serv., Univ. of Ark., Fayetteville, Ark., Leaflet 
90, April 1947, E. ]. Allen. 

“Twenty-eighth Annual  Report—Period 
Ending December 31, 1947,” State Dept. of 
Agr., Sacramento, Calif., Vol. XXXVI, No. 4, 
Oct., Nov., Dec., 1947. 

“1947 Report Florida Agricultural Exten- 
sion Service,’ Agr. Ext. Serv., Univ. of Fla., 
Gainesville, Fla. 

“The Cultivated Persimmon in Florida,’ 
Agr. Ext. Serv., Gainesville, Fla., Bul. 124, 
Jan. 1945 (Rev. June 1948), A. F. Camp and 
H. H. Mowry. 

“Sixtieth Annual Report of the Director for 
the Year Ending June 30, 1947,” Agr. Exp. 
Sta., Purdue Univ., Lafayette, Ind. 

“Iowa Corn Yield Test, 1947,” Agr. Exp. 
Sta., lowa State College, Ames, lowa, Bul. 
P. 87, Feb. 1948, ]. L. Robinson and C. D. 
Hutchcroft. ™ 

“Investigations in Seed Classification by 
Family Characteristics,’ Agr. Exp. Sta., lowa 
State College, Ames, lowa, Res. Bul. 351, 
July 1947, D. Isely. 

“lowa Yearbook of Agriculture—1946,” 
State Dept. of Agr., Des Moines, lowa, 1947. 

“Kansas Corn Tests, 1947,” Agr. Exp. Sta., 
Kans. State College, Manhattan, Kans., Bul. 
336, Feb. 1948, A. L. Clapp, L. A. Tatum, 
and W. Vandeventer. 

“Research in Agriculture,” Agr. Exp. Sta., 
La. State Univ., Baton Rouge, La., Annual 
Report, Year Ending June 30, 1947. 

“Louisiana Corn,” Agr. Exp. Sta., La. State 
Univ., Baton Rouge, La., Ext. Cir. 161, Aug. 
1947, R. A. Wasson, G. ]. Durbin, and ]. B. 
Holley. 

“Top-working Pecan Trees,” Agr. Ext. 
Serv., La. State Univ., Baton Rouge, La., Ext. 
Cir. 209, April 1941 (Rev. Aug. 1947), ]. A. 
Cox, R. S. Woodward, and R. H. Sharpe. 

“Pecan Production in Louisiana,’ Agr. Ext. 
Serv., La. State Univ., Baton Rouge, La., Ext. 
Cir. 269, Oct. 1947, ]. A. Cox, R. S. Wood- 
ward, and A. O. Alben. 

“Grow Strawberries,’ Agr. Ext. Serv., La. 
State Univ., Baton Rouge, La., Ext. Cir. 268, 
Oct. 1947, ]. A. Cox, and W. E. Wilson, Jr. 

“The Maine Agricultural Experiment Sta- 
tion, Orono, Report of Progress for Year End- 
ing June 30, 1947,” Agr. Exp. Sta., Univ. of 
Maine, Orono, Maine, Bul. 449, June 1947. 
“Potato Growing,” Ext. Serv., Univ. of 
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Mass., Amherst, Mass., Leaflet 20, Rev. April 
1948, R. W. Donaldson, A. 1. Bourne, and 
O. C. Boyld. 

“Fifty-fourth Annual Report,’ Agr. Exp. 
Sta., Univ. of Minn., Univ. Farm., St. Paul, 
Minn. 

“Farm Forestry in Mississippi,’ Agr. Exp. 
Sta., Miss. State College, State College, Miss., 
Bul. 432, June 1946. 

“Missouri Farmers Move to Peacetime Pro- 
duction, Annual Report, 1946,” Agr. Ext. Serv., 
Univ. of Mo., Columbia, Mo., Cir. 541, April 
1947. 

“Producing High Corn Yields,” Ext. Serv., 
Univ. of Nebr., Lincoln, Nebr., Ext, Cir. 114 
(Rev.), Dec. 1947, C. O. Gardner. 

“New Jersey Hybrid Corn Performance 
Tests, 1940-1946,” Agr. Exp. Sta., Rutgers 
Univ., New Brunswick, N. ]., Bul. 735, Dec. 
1947, ]. C. Anderson, C. S. Garrison, and 
]. E. Baylor. 

“Growing Ladino Clover in New Jersey,” 
Agr. Exp. Sta., Rutgers Univ., New Brunswick, 
N. ]., Bul. 736, Feb. 1948, M. A. Sprague 
and C. Eby, 

“Growing Spring Oats in New Jersey,” 
Agr. Exp. Sta., Rutgers Univ., New Brunswick, 
N. ]., Bul. 737, March 1948, R. S. Snell, C. S. 
Garrison, and G. H. Ahlgren. 

“Planning for Fruit in the Home Garden,” 
Ext. Serv., Rutgers Univ., New Brunswick, 
N. ]., Ext. Bul. 247, Jan. 1948, E. G. Christ 
and A. J. Farley. 

“Planting and Care of Fruit Trees in the 
Home Garden,” Ext. Serv., Rutgers Univ., 
New Brunswick, N. ]., Ext. Bul. 248, March 
1948, E. G. Christ and A. ]. Farley. 

“Seeding Tables for Field Crops in New 
Jersey,” Ext. Serv., Rutgers Univ., New 
Brunswick, N. ]., Leaflet 2, Sept. 1947, C. S. 
Garrison. 

“Storm Injured Trees,’ Ext, Serv., Rutgers 
Univ., New Brunswick, N. J]., Leaflet 13, 
Jan. 1948, R. B. Farnham, R. P. Korbobo, 
C. H. Connors, and A. N. Lentz. 

“Increasing Irish Potato Yields in New 
Mexico,” Agr. Exp. Sta., N. M. College of 
A ¢» M, State College, N. M., Bul. 342, 
Nov. 1947, ]. V. Enzie and ]. R. Eyer. 

“The Control of Diseases and Insects Affect- 
ing Vegetable Crops,’ Agr. Ext. Serv., Cor- 
nell Univ., Ithaca, N. Y., Ext. Bul. 206, Feb. 
1931 (Rev. Feb. 1948), C. Chupp and R. W. 
Letby. 

“North Carolina Farming Guide,” Agr. 
Ext. Serv., N. C. State College, Raleigh, N. C., 
Ext. Cir, 263 (Rev.), April 1948, Rev. by 
M. S. Williams. 

“Information for Visitors at the Red Plains 
Conservation Experiment Station, Guthrie, 
Oklahoma, and the Wheatland Conservation 
Experiment Station, Cherokee, Oklahoma,” 
Agr. Exp. Sta., Okla. A ¢ M College, Still- 
water, Okla., Exp. Sta. Cir. C-129, May 1948, 
H. A. Daniel, H. M. Elwell, and M. B. Cox. 

“The Place of Crested Wheatgrass on Wheat 
Farms,” Agr. Exp. Sta., Oreg. State College, 
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Corvallis, Oreg., Sta. Bul. 448, Nov. 1947, 
H. L. Thomas and D. C. Mumford. 

“Small Grain Variety Tests, Pennsylvania, 
1941-47,” Agr. Exp. Sta., Pa. State College, 
State College, Pa., Bul. 501, June 1948, ]. B. 
Washko. 

“Pennsylvania Farmers Serve Current 
Needs,” Agr. Ext. Serv., Pa. State College, 
State College, Pa., Annual Report, 1947. 

“The 1947 Cotton Contest for Better Qual- 
ity and Higher Yields,” Ext, Serv., Clemson 
Agr. College, Clemson, S. C., Cir. 311, Feb. 
1948, H. G. Boylston. 

“1947 Corn Performance Tests—South 
Dakota,” Agr. Exp. Sta., S. D. State College, 
Brookings, S. D., Cir. 71, March 1948, D. B. 
Shank. 

“Grow More Corn on Fewer Acres,” Agr. 
Ext. Serv., Univ. of Tenn., Knoxville, Tenn., 
Leaflet 93 (Rev.), March 1948, H. W. Well- 
hausen and B. W. Hatcher. 

“Summary of the 1947 Corn Performance 
Tests,” Agr. Exp. Sta., Texas A ¢» M, College 
Station, Texas, P. R. 1102, Dec. 17, 1947. 

“Alfalfa Improves the Soil and Increases 
Cash Income in the Wichita Irrigated Valley,” 
Agr. Exp. Sta., Texas A ¢» M, College Station, 
Texas, P. R. 1112, March 16, 1948, L. E. 
Brooks. 

“An Approach to Year-round Grazing in 
the Texas Blacklands,” Agr. Exp. Sta., Texas 
A ¢» M, College Station, Texas, P. R. 1114, 
March 25, 1948, H. O. Hill and ]. R. Johnston. 

“Growing Strawberries in Vermont,” Agr. 
Exp. Sta., Univ. of Vt., Burlington, Vt., 
Pamph. 15, May 1948, C. H. Blasberg. 

“Tree Fruits for Vermont Gardens,” Agr. 
Exp. Sta., Univ. of Vt., Burlington, Vt., 
Pamph. 16, May 1948, C. H. Blasberg. 

“Growing Raspberries in Vermont,” Agr. 
Exp. Sta., Univ. of Vt., Burlington, Vt., 
Pamph. 17, May 1948, C. H. Blasberg. 

“Growing Grapes in Vermont,” Agr. Exp. 
Sta., Univ. of Vt., Burlington, Vt., Pamph. 18, 
May 1948, C. H. Blasberg. 

“Growing Blueberries in Vermont,’ Agr. 
Exp. Sta., Univ. of Vt., Burlington, Vt., 
Pamph. 19, May 1948, C. H. Blasberg. 

“Strawberry Growing in Washington,” Ext. 
Serv., State College of Wash., Pullman, Wash., 
Ext. Bul. 246 (Rev.), April 1948, J. C. 
Snyder. 

“Make Your Garden Grow,’ Agr. Ext. 
Serv., W. Va. Univ., Morgantown, W. Va., 
Gardening No. 2, April 1948. 

“Wisconsin Corn Hybrids,” Agr. Exp. Sta., 
Univ. of Wis., Madison, Wis., Bul. 476, Feb. 
1948, N. P. Neal and A. M. Strommen. 

“Water-congestion in Plants in Relation to 
Disease,” Agr. Exp. Sta., Univ. of Wis., Madi- 
son, Wis., Res. Bul. 160, Oct. 1947, ]. Johnson. 

“When Pastures and Hay Crops Fail,” Ext. 
Serv., Univ. of Wis., Madison, Wis., Spec., 
Cir. 3, May 1948, H. L. Ahlgren, G. M. 
Briggs, and L. F. Graber. 

“Growing Cucumbers for Pickles,” Ext. 
Serv., Univ. of Wis., Madison, Wis., Stencil 
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Cir. 107, Sept. 1945 (Rev. Dec. 1947), ]. G. 
Moore. 

“Asparagus in Wisconsin,” Ext. Serv., Univ. 
of Wis., Madison, Wis., Stencil Cir. 239, Oct. 
1947 (Rev. Jan. 1948), O. B. Combs. 

“Rutabagas in Northern Wisconsin,” Ext. 
Serv., Univ. of Wis., Madison, Wis., Stencil 
Cir. 268, Jan. 1948, O. B. Combs. 

“The Alfalfa and Red Clover Seed Situa- 
tion, What to Do in 1948,” Ext. Serv., Univ. 
of Wis., Madison, Wis., Stencil Cir. 270, Jan. 
1948, L. F. Graber, F. V. Burcalow, and D. 
Smith. 

“Sweet Clover in Wisconsin,” Ext. Serv., 
Univ. of Wis., Madison, Wis., Stencil Cir. 272, 
Jan. 1948, H. L. Ahlgren, F. V. Burcalow, 
and W. K. Smith. 

“Fifty-seventh Annual Report of the Wy- 
oming Agricultural Experiment Station, 1946- 
47,” Univ. of Wyoming, Laramie, Wyoming. 

“Report of the Administrator of Agricultural 
Research, 1947,” U.S.D.A., Washington, D. C. 

“New Muscadine Grapes,” U.S.D.A., Wash- 
ington, D. C., Cir. 769, Feb. 1948, C. Dearing. 

“Spacing Distances for Windbreak Trees 
on the Northern Great Plains,’ U.S.D.A., 
Washington, D. C., Cir. 770, Feb. 1948, E. ]. 
George. 

“Seeding as a Means of Reforestation in the 
Northern Rocky Mountain Region,” U.S.D.A., 
Washington, D. C., Cir. 772, Dec. 1947, C. S. 
Schopmeyer. 

“Growing Cherries East of the Rocky Moun- 
tains,’ U.S.D.A., Washington, D. C., Farmers’ 
Bul. 776, Rev. Feb. 1948, L. Havis. 

“Strawberry Varieties in the United States,” 
U.S.D.A., Washington, D. C., Farmers’ Bul. 
1043, Rev. March 1948, G. M. Darrow and 
G. F. Waldo. 

“Popcorn,” U.S.D.A., Washington, D. C., 
Farmers’ Bul. 1679, Rev. March 1948, A. M. 
Brunson and G. M. Smith. 

“Potato Production in the Northeastern and 
North Central States,’ U.S.D.A., Washington, 
D. C., Farmers’ Bul. 1958, Rev. Feb. 1948, 
P. M. Lombard, B. E. Brown, and T. P. 
Dykstra. 

“Mint Farming,” U.S.D.A., Washington, 
D. C., Farmers’ Bul, 1988, April 1948, A. F. 
Sievers and E. C. Stevenson. 

“Tree Planting in the Central, Piedmont, 
and Southern Appalachian Regions,” U.S.D.A., 
Washington, D. C., Farmers’ Bul. 1994, Feb. 
1948, L. S. Minckler and A. G. Chapman. 

“Taxonomic Value of Characters in Culti- 
vated Barley,” U.S.D.A., Washington, D, C., 
Tech. Bul. 942, March 1948, E. Aberg and 
G. A Wiebe. 


Economics 


“Commercial Head Lettuce Economic Status 
1947,” Agr. Exp. Sta., Univ. of Calif., 
Berkeley, Calif., Cir. 378, Feb. 1948, S. Hoos 
and H. F. Phelps. 

“Statistical Supplement to Agricultural Ex- 
periment Station Circular 378—Commercial 
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Head Lettuce Economic Status, 1947,” Agr. 
Exp. Sta., Univ. of Calif., Berkeley, Calif, 
Feb. 1948, Contribution from the Giannini 
Foundation of Agr. Econ. 

“California’s Farm Real Estate Situation,” 
Agr. Exp. Sta., Univ. of Calif., Berkeley, 
Calif., Cir. 379, Feb. 1948, D. Weeks and 
C. H. West. 

“California Clingstone Peaches Economic 
Status, 1948,” Agr. Exp. Sta., Univ. of Calif, 
Berkeley, Calif., Cir. 385, May 1948, S. Hoos 
and H. F, Phelps. 

“1947 Avocado Production Management 
Study, San Diego County,” Agr. Ext. Serv., 
Univ. of Calif., Berkeley, Calif., Twelfth 
Annual Summary with Ten Year Average. 

“Canadian Agricultural Program for 1948,” 
Dominion Dept. of Agr., Ottawa, Can. 

“Dairy Farm Management in Nova Scotia,” 
Dominion Dept. of Agr., Ottawa, Can., Proc- 
essed Publ., March 1948, C. H. Chisholm. 

“Connecticut Vegetable Industry and Its 
Outlook for 1948,” State Dept. of Farms and 
Markets, Hartford, Conn., Bul. 99, April 1948. 

“Illinois Crop and Livestock Statistics by 
Counties,” Coop. Crop Reporting Serv., State 
Dept. of Agr., Springfield, Il. 

“Test Demonstration Farms,” Agr. Ext. 
Serv., Purdue Univ., Lafayette, Ind., Ext. Bul. 
336, M. O. Pence, J]. E. Mangus, and V. D. 
Sexson. 

“Pattern of Farm Size Adjustment in 
Towa,” Agr. Exp. Sta., lowa State College, 
Ames, Iowa, Res. Bul. 350, June 1947, E. O. 
Heady. 

“The Land Price Situation with Special 
Reference to Trends and Their Causes, 1912- 
1947,” Agr. Exp. Sta., Kans. State College, 
Manhattan, Kans., Cir. 246, Jan. 1948. 

“Facts and Figures—Annual Potato Sum- 
mary, Crop of 1947,” State Dept. of Agr., 
Trenton, N. ]., Cir. 371, April 1948. 

“Costs and Labor in Harvesting Corn Grain 
and Stover,” Agr. Exp. Sta., Pa. State College, 
State College, Pa., Bul. 496, May 1948, W. E. 
Keepper and S. A. Dum, 

“Prices Paid by Pennsylvania Farmers for 
Commodities and Services Used in Production, 
1935-1947,” Agr. Exp. Sta., Pa. State College, 
State College, Pa., Bul. 500, May 1948, G. E. 
Brandow and D. C. Kimmel. 

“What Size Farm or Ranch for South 
Dakota?” Agr. Econ. Dept., S. D. State Col- 
lege, Brookings, S. D., Bul. 387, Dec. 1947, 
C. R. Hoglund. 

“Cost and Efficiency of Celery Production 
in Box Elder and Utah Counties in 1945 and 
1947,” Agr. Exp. Sta., State Agr. College, 
Logan, Utah, Bul. 332, E. M. Morrison. 

“1948 Vermont Farm Outlook,” Agr. Ext. 
Serv., Univ. of Vt., Burlington, Vt., Feb. 1948. 

“Part-Time Farming in New England,” 
Agr. Ext. Serv., Univ. of Vt., Burlington, Vt., 
N. E. Cir. No. 1, Oct. 1947. 

“Market Prospects for Washington Apples 
and Certain Other Fruits,’ Agr. Exp. Stas., 
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State College of Wash., Pullman, Wash., Bul. 
496, Dec. 1947, W. Calhoun and F. E. Scott. 

“Grower-Canner Pea Contracts in Wis- 
consin,” Agr. Exp. Sta., Univ. of Wis., Madi- 
son, Wis., Bul. 475, Oct. 1947, W. E. Black 
and R. K. Froker. 

“The Farm Real Estate Situation 1946-47,” 
Bu. of Agr. Econ., U.S.D.A., Washington, 
D. C., Cir. 780, March 1948, A. R. Johnson. 

“Explanation and Interpretation of Analyses 
of Irrigation Waters,” U.S.D.A., Washing- 
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ton, D. C., Cir. 784, May 1948, L. V. Wilcox. 

“How Families Use Their Incomes,” 
U.S.D.A., Washington, D. C., Misc. Publ. 653. 

“Farm Production, Farm Disposition, and 
Value of Principal Crops, 1946-1947 by States.” 
Bu. of Agr. Econ., U.S.D.A., Washington, 
D. C., May 1948. 

“Fruits (noncitrus)—Production, Farm Dis- 
position, Value, and Utilization of Sales, 1889- 
1944,” Bu. of Agr. Econ., U.S.D.A., Wash- 
ington, D. C., May 1948. 


Growing Alfalfa in North Carolina 
(From page 8) 


they graze one or two cuttings at times 
when pasture is short and harvest the 
other cuttings for hay. Alfalfa must be 
allowed to fully recover after each graz- 
ing or cutting, otherwise the life of the 
stand will be reduced. 

Cut alfalfa for hay at the 1/10 to 1/4 
bloom stage or when the new shoots 
appear. Earlier cutting results in lower 
yields and may weaken the stand. 
Later cutting results in loss of leaves 
and lower feeding value. 

The objective in curing alfalfa is to 
preserve the green color and retain all 
the leaves possible. Windrow it as soon 
as the swath is wilted. If it is to be 
stored loose, it can be put up as soon 
as no moisture can be observed after 
twisting a handful. It should be some- 
what drier for baling. The barn hay 
drier works very well with alfalfa and 
makes it possible to get it out of the 


field much earlier. However, the more 
water that is evaporated in the field, 
the less has to be removed in the mow. 

Patching up thinning stands of 
alfalfa by applying more seed seldom 
succeeds. Instead seed six to eight 
pounds of orchard grass after the last 
cutting in the fall. This will lengthen 
the life of the stand and help keep 
down weeds. 

Under North Carolina conditions, 
alfalfa usually produces three to five 
cuttings a year. If it is to live over 
winter and come back vigorously in the 
spring, it must be allowed to store up 
food for this purpose. Consequently, 
always leave 10 to 12 inches growth in 
the fall. This, plus the annual top- 
dressing (400 to 600 pounds of 0-9-27 
and borax), should keep the stand 
healthy and productive for several 
years. 


Soil Management . . . Tohacco Farmers 


(From 


if the manure is protected during de- 
composition, for when it was exposed 
to the elements for a period of seven 
to eight weeks, the partly rotted manure 
plowed under ranked seventh, and as a 
surface dressing, it ranked tenth, next 
to a no manure treatment. Despite 
the high rank of a mixture of horse 
and stockyard manure, horse manure 
alone ranked sixth and the tobacco pro- 
duced showed evidence of some nitro- 
gen deficiency. 

A fall application of stockyard ma- 


page 24) 


nure plowed under at that time ranked 
eighth while dairy cow manure ranked 
ninth in average yield. Also, in this 
comparison, one group of plots re- 
ceived an application of 20 tons of stock- 
yard manure per acre and no fertilizer. 
This treatment occupied the relatively 
high position of fifth in the series. In 
all our tests, an increase in the level 
of manuring has established an entirely 
new system of moisture control and 
nutrient availability, overshadowing the 
effect of other treatments. 
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In 1945, the test was revised some- 
what with a few of the treatments elim- 
inated and poultry manure and sheep 
manure added at reduced rates. When 
the rate of application of manure alone 
was dropped from 20 tons per acre to 
the rate of 15 tons per acre, the yield 
dropped into a virtual tie for last place 
with the plots receiving fertilizer alone 
and far below the average of plots re- 
ceiving both manure and fertilizer. 
Poultry manure applied at the rate of 
74 tons per acre about a month before 
the soil was plowed in the spring, im- 
mediately was at the top of the yield 
table with figures approaching a ton of 
tobacco per acre. However, due to its 
high nitrogen content the tobacco was 
dark and oily and the quality was con- 
sidered lower than tobacco grown with 
stable manure. It was apparent that 
the poultry manure must be used only 
at a very low rate if applied for tobacco, 
almost below the practical limit of 
application with a manure spreader. 
Several instances have been noted of 
adverse effects of continued and heavy 
use of poultry manure in connection 
with tobacco growing. In one case, 
the manure from 1,000 layers had been 
used to fertilize a two-acre field for 
several years in succession and tobacco 
was grown continuously. Late in Aug- 
ust, the crop was only about eight 
inches tall while in contrast, a small 
corner of the field which had been in 
a peach orchard until the year preced- 
ing had an excellent growth of tobacco. 


Fertilizer at Planting Supplemental 







1000Lbs./A} 6-9-12 Fertilizer 


Source Lbs./A 


Method 


—_—_——. | a | 


K-Source 





Sulphate Broadcast None 
Sulphate Bands None : 
Sulphate Bands Sulphate 380 
Sulphate Bands Sulphate 880 





TABLE I.—PoTAsH INTAKE OF SEEDLEAF TOBACCO ON Heavy Solis In 1946 
ANALYSES ON TENTH LEAF 
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Soil tests indicated an extremely high 
salt concentration for all constituents 
tested in the portion of the field where 
the crop was poor, whereas in the good 
part of the field, the concentrations were 
adequate but far from abnormal. 

Sheep manure at 10 tons per acre 
was found to be a very good source as 
it ranked fourth in the new series, fol- 
lowing surface application of stockyard 
manure and the sewage sludge treat- 
ment, which continued to maintain 
their second and third positions. The 
other treatments showed little change 
in relative position in yield indicating 
that the previous tests had established 
their relative value. 

The association of high potash con- 
tent with high quality and resistance 
to leafspot diseases has been established 
in the areas in which tobacco is grown 
on sandy soils, notably Connecticut and 
Maryland. Under those conditions, an 
application of 200 pounds of potash 
(KO) per acre has resulted in leaf 
contents of five to six per cent. Recent 
studies? on Hagerstown silt loam at 
Lancaster indicate a similar relation- 
ship at markedly higher levels of potash 
supply as shown in Table 1. 

In every instance, yield was regu- 
larly increased by band application and 
supplemental potash. Half of the extra 
potash was broadcast before plowing 
and half applied broadcast after plow- 


1 Report of the Chief of the Bureau of Plant 
Industry, Soils and Agricultural Engineering, Agri- 
cultural Research Administration, 1947, p. 45 











Yield Per cent | Per cent | Duration 
Lbs./A Wrappers | Potash | of Burn in 
(K20) Seconds 


1,582 62 4.10 9.2 
1,800 74 5.08 9.6 
1,933 74 6.20 9.2 
2,012 69 6.02 7.0 


OTD 
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ing and disced into the soil. The grad- 
ing was better with the band treatment, 
and bands plus 380-pound supplement 
(500 pounds K,O per acre total), than 
with the broadcast or 1,000-pound total 
treatment. The potash content on 
leaves of the tenth position, counting 
from the bottom of the stalk, also 
reached its peak with the 500-pound 
per acre rate. The fire-holding capacity, 
based on a duration of 10 seconds as 
perfect burn, was the highest with the 
band treatment without supplement. 
As this tobacco was grown in a wet 
year, the burn was generally good, but 
a marked diminution occurred with the 
highest potash rate. This was prob- 
ably due to the great amount of sulphur, 
computed as 860 pounds per acre of the 
‘) (SO;) or 344 pounds of sulphur 
(S). 
The broader aspects of the problem 
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of tobacco culture in Pennsylvania in- 
dicate the need for the maintenance 
of a high level of nutrients and organic 
matter. This can be achieved by the 
use of a sod crop in the four-year rota- 
tion of tobacco, wheat, hay, and corn, 
with proper mineral fertilization of 
all the crops. The use of manures to 
improve the physical condition of the 
soil is necessary, but their use may be 
distributed among the crops rather 
than concentrated on the tobacco 
crop. A variety of sources of barn- 
yard manures have been tested and 
found acceptable. Poultry manures 
must be used with considerable care 
as to amount and time of application. 
Improved methods of fertilizer place- 
ment and supplemental applications 
have proven effective in raising the 
potash content of the crop to an ade- 
quate level. 


Soil Conservation Raises . . . Crop Potentials 
(From page 26) 


crops without danger of erosion than 
if rotations are relied on to control 
erosion. Small grain acreage could be 
increased by 0.6 million acres over what 
it would be if rotations alone were de- 
pended upon to control erosion. At the 
same time meadow could be decreased 
by 6.2 million acres. 

Increasing soil productivity by appli- 
cations of limestone, fertilizer, and 
manures and plowing under green 
manure or cover crops is an important 
conservation practice. The degree of 
soil fertility that can be maintained 
greatly influences the type of rotation 
and also the supporting erosion control 
practices that are needed. 

In many localities the application of 
lime and fertilizer is necessary before 
profitable legume and grass crops can 
be grown in the rotation. The farmer 
who increases production per acre on 
the more nearly level land can use the 
more sloping land, where erosion is 
most dangerous, for permanent pasture 
or other erosion-resisting crops. 


Nearly 119 million acres now in 
farms in the Upper Mississippi Region 
must be limed if they are to grow 
legumes. About one-fourth of the land 
that is suitable for crops already has 
been limed once. With an average re- 
quirement of from 2% to 3 tons of 
limestone per acre, about 250 million 
tons of limestone or its equivalent are 
needed to correct soil acidity on the re- 
maining cropland. 

Walter’s report indicates that at least 
an additional 16 million tons of lime- 
stone are needed each year to replace 
losses now taking place because of 
erosion, leaching, or removal by plants. 
In five of the eight states, the annual 
loss of calcium from the farm soils dur- 
ing the war was greater than the rate of 
application. 

Prior to the war, farmers in the eight 
Upper Mississippi Valley states were 
applying fertilizer containing 189,000 
tons of plant nutrients. During the 
war this increased to the equivalent of 
401,000 tons of plant nutrients. To re- 
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store and maintain fertility through the 
post-war years the study indicates that 
farmers need to apply at least 1,711,000 
tons of plant nutrients in fertilizers— 
an increase of nine times over pre-war 
application. Accompanying this fer- 
tilizer would be the application of 
4,770,000 tons of plant nutrients in 
manure. 

Corn Belt state production adjust- 
ment committees (PMA) suggest the 
use of fertilizer on about 50 per cent of 
the cropland compared with 19 per cent 
so treated in 1943. These committees 
also estimated that about 41 per cent of 
the pastures in the Corn Belt need 
fertilizer; an estimated 1.7 per cent 
were so treated in 1943, 

Cultivated crops remove an average 
of about 8 pounds of phosphate per 
acre each year and pasture crops re- 
move about 2 pounds. Almost equal 
quantities are lost annually as a result 
of erosion and leaching. Crops take 
about 21 pounds of potash per acre each 
year and pastures use 9 pounds. Ero- 
sion and leaching cause losses estimated 
at about three times this figure. Many 
soils have reached the point where fer- 
tilizer is now necessary if any crops are 
to be raised profitably. 

Although it is difficult to determine 
how much of the increased production 
claimed by farmers following a good 
conservation program is a result of the 
individual practices, it is known that 
they all play their part. Some of the 
increased production comes from keep- 
ing the fertile topsoil in place and pre- 
venting seeds and fertilizers from being 
washed away or crops washed out. 

Increased yields as a result of using 
commercial fertilizers on corn and 
other crops have been demonstrated for 
many years by farmers and State Ex- 
periment Stations in all parts of the 
Midwest where a lack of moisture is 
not a limiting factor. Conservation 
practices which conserve moisture make 
fertilizer more effective. 

Seven years of accurate records kept 
on farms in Illinois show that corn 
yields on contoured fields were 12 per 
cent higher (6.9 bushels increase) than 
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yields from corn grown in the tradi- 
tional straight rows on the same soil 
type on the same farms. The same 
tests indicated that contouring increased 
soybean yields 13 per cent and oats and 
wheat yields 16 and 17 per cent re- 
spectively. 

Use of contouring or other erosion 
control practices as part of a complete 
farm conservation plan increases yields 
for three reasons: (1) Soil erosion is 
retarded or eliminated; (2) a greater 
proportion of the cropland can be in 
grain without danger of erosion; and 
(3) plant-food elements and soil mois- 
ture, which might otherwise be lost 
through runoff, are held in the soil. 

Reports from 7,092 farms in the 
Upper Mississippi Region indicate that 
use of fertilizer increased farm yields 
from 43.1 to 57.4 bushels per acre, or 
33.2 per cent. Use of fertilizer on small 
grain is already a common practice in 
the eastern and southern parts of the 
region. Reports from farmers indicate 
that fertilizer used on oats increased 
yields by an average of about !2 bushels 
per acre, or 34 per cent. Studies in- 
dicate that normal application of fer- 
tilizer resulted in an additional 140 
bushels of corn for each ton of fer- 
tilizer and an additional 100 bushels of 
wheat for each ton of fertilizer applied. 

Commercial fertilizer applied to 
roughages brings definite increases in 
yields. The supply of roughage under 
a conservation system of farming 
usually will be quite adequate for the 
number of livestock that can be han- 
dled. For that reason, farmers nor- 
mally will depend on carry-over effects 
from fertilizer applied on the small 
grain crop the previous year. Were 
fertilizers used on all small grains, the 
carry-over effect would greatly boost 
the yield of nearly 30 million acres of 
hay and rotation pasture. Moderate 
quantities of fertilizer applied directly 
to rotation hay and pasture crops in 
this region will increase yields at least 
50 per cent. 

Commercial fertilizer on permanent 
pastures gives even more striking in- 
creases. Many farmers report doubled 
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yields. The extent to which farmers 
can afford to fertilize permanent pas- 
tures depends on whether or not they 
need the additional feed. However, 
many pastures need fertilizers so they 
can provide adequate cover to prevent 
erosion, regardless of whether the feed 
is needed or not. 

Before the war, farmers in the North 
Central States produced feed grain 
crops (1937-41) equivalent in feeding 
value to 66.1 million tons of corn per 
year. Under conservation farming, feed 
grain production might well provide 
the equivalent of 77.9 million tons of 
corn, or a 12 per cent increase. Pasture 
and hay land prior to the war pro- 
duced roughage equal in feed value to 
91.3 million tons of hay. If recom- 
mended practices were adopted by all 
farmers, roughage production might 
equal the feeding value of 170 million 
tons of hay. Its quality would be 
higher than pre-war roughage because 
of increased amounts of legumes. 

Farmers used roughage for about 45 
per cent of the livestock ration before 
the war. To use the feed produced 
under a complete conservation system 
of farming in these eight states, they 
would need to use roughage for about 
55 per cent of the livestock ration. 

Obviously, this change in available 
livestock feed will require some 
changes in type of farming and live- 
stock numbers. Shifts in acreages and 
practices will be more radical on some 
individual farms than the average 
change over the entire region. This 
will be especially true on farms where 
erosion is serious or where land has 
been pushed far beyond its natural 
capabilities to produce. Conversely, on 
some farms the change in acreage or 
total production of various feeds will 
be much less than average. 

Dairy farmers could adjust to the 
change by shifting from corn silage to 
either legume-grass silage or hay for 
roughage. From the standpoint of 
actual income they probably would find 
it more profitable to feed a higher pro- 
portion of hay in the livestock ration. 

Increasing beef production rather 
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than hogs offers one of the best solu- 
tions for the use of more roughage. In 
the pre-war years, hogs obtained 88 per 
cent of their feed units from grains and 
about | per cent from roughage. Beef 
cattle, however, consumed rations in- 
cluding about 30 per cent grain and 63 
per cent roughage. While cattle re- 
quired nearly one and one-half times 
as many feed units as hogs per pound 
of meat produced, they used the feed 
more nearly in the proportions that 
farmers would have it under a conser- 
vation system of farming. In this con- 
nection many individual farmers are 
beginning to use a much larger amount 
of roughage especially alfalfa-brome 
grass pasture, in pork production. 

With the increased pasture and hay 
that would be available, the Corn Belt 
and Lake States probably would in- 
crease livestock production about 40 per 
cent to utilize the available roughage. 
Complete use of all the roughage could 
mean a 20 to 25 per cent increase in 
dairy production and more than dou- 
bling of beef production. Hog produc- 
tion probably would return to about 
1937-1941 levels. 

Assuming that farmers will produce 
40 per cent more meat in the North 
Central States than before the war and 
that most of the increase will be in the 
form of beef, they would need 140 
million bushels less corn, 800,000 tons 
less small grain, and about 24 million 
tons more hay or its equivalent in pas- 
ture than they would use to produce the 
same total amount of meat if beef and 
pork production were increased by 
equal percentages. This fact, reduced 
to similar words, means that increasing 
beef production requires less grain than 
increasing pork production an equal 
amount. 

In addition to these increases in live- 
stock production the states would still 
raise considerably more feed grains, 
especially corn, than they would require 
for, feeding on the farm. This means 
that farmers would continue to ship out 
grain. 

Mr. Walter explained that changes in 
production in other regions undoubt- 
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edly would affect the changes in the 
Upper Mississippi Region. For ex- 
ample, changes in other regions in beef 
production, dairy production, or any 
other commodity might influence the 
change that would occur in these eight 
states. So a complete and accurate pic- 
ture of the effect of complete applica- 
tion of soil and water conservation for 
the United States or any one region can- 
not be obtained until similar studies are 
completed for all major areas. 

Mr. Walter declared that it is de- 
sirable for the United States to know 
the possible production of its agricul- 
tural resources when properly used and 
conserved for continued production. 
Thus, we will know what can be pro- 
duced in physical terms, the extent to 
which we can increase our yields of 
food and fiber to meet the needs of an 
increasing population, or the extent to 
which we can be self-sufficient in times 
of national emergency. Equally im- 
portant is knowing how much food and 
fiber the United States can contribute 
to deficit areas of the world without 
destruction of its own soil resources 
and consequent danger to the future 
strength of the nation. 

Land is only one factor of production. 
Agricultural output depends largely 
upon the degree to which labor, equip- 
ment, and materials are combined with 
land. But the land and water resources 
must be preserved if the production of 
food and fiber is to be maintained. 

Agricultural production and soil con- 
servation are closely related because con- 
servation maintains the basic resources 
on which agriculture depends. Many 
of the recent improvements in crop pro- 
duction, including conservation meas- 


measure of soil texture, especially the 
clay content; and since the clay fraction 
is in greatest part the soil fraction pos- 
sessing the property of cation exchange, 
it is an approximate measure of the 






Soil Analysis—Western Sails 
(From page 14) 
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ures, the report states, are of a perma- 
nent nature and will not be abandoned 
if markets shrink. 

If agricultural surpluses should ap- 
pear, farmers will not find a solution 
in reducing soil conservation. Adjust- 
ment of production to reduced market 
demand for certain items might mean 
using the highly productive lands less 
intensively or it might call for develop- 
ing new outlets for agricultural prod- 
ucts. This does not conflict with the 
idea that conservation farm plans 
should permit the production of the 
commodities demanded in the markets. 
A change in market outlet due to a 
shift in demand will call for a change 
in conservation plans to meet the new 
situation. The type of farm conserva- 
tion plan which farmers are developing 
with the help of Soil Conservation Serv- 
ice technicians, obtained through their 
locally organized soil conservation dis- 
tricts, is flexible enough to permit these 
adjustments when needed. 

The changes made on each farm will 
depend on the physical factors (soil 
type, slope, and degree of erosion), the 
type of farming the individual prefers, 
and the relative prices for crops and 
livestock he can produce. Every farmer 
has a choice of alternative methods pro- 
viding equally effective conservation 
systems of farming, any one of which 
is designed to control erosion and main- 
tain the productivity on his farm. 
Therefore, the farmer can choose the 
type of conservation farming that will 
conserve his soil, increase his farm’s 
production to the maximum extent, and 
return the most profit at the same time 
he protects his soil and water resources 
for continued use. 





exchange capacity of the soil. These 
two latter relations are illustrated in 
Figures 5, 6, and 7 representing mois- 
ture equivalent, base exchange capacity, 
and clay determinations for a group of 
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Fig 6. Showing practical linear relation between 
moisture equivalent and per cent clay. 


semi-arid Western 
soils. 


Summary 


The soil tests 
discussed in this 
article are those in 
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scattered widely throughout the West. 
The values used to interpret the analyses 
have been calibrated from field tests 
with alfalfa and vegetable crops but also 
are based on experience in the tillage of 
these soils and other crops grown 
thereon. The chemical analysis of the 
soil is not a panacea for all growth prob- 
lems. It will not show faulty cultiva- 
tion, poor soil structure, and other phys- 
ical characters which are closely allied 
with the productive capacity of the soil. 
The last 20 years have shown commend- 
able progress in soil analysis and its in- 
terpretation, but the need for similar 
laboratory methods for determining soil 
structure, rate of water penetration, and 
other physical characters is imperative 
for properly examining Western soils. 


40 50 60 70 80 90 100 


Per Cent Clay 


Showing practical linear relation between per cent clay and 
replacement capacity of soil. 


How Much Lime Should We Use? 
(From page 20) 


roots can penetrate to considerable 
depths, the oxidation keeps nutrients 
available in a widely expanded rooting 
area, and our plants can grow and with- 
stand long periods of dry weather. 
What is equally as important is that 
our crops do not drown when we have 
an inch or more of rainfall during hot 
weather. 


The amount of lime that is needed 
on a given soil is not always evident. 
On soils that have been fertilized 
heavily in the past, particularly where 
a plow sole exists, the pH of the soil is 
no indication of the lime content. In 
our soil-testing laboratory we test many 
soils that have a pH of 6.4 to 6.8 and 
yet have a very low reading of calcium. 
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This is probably brought about by slow 
diffusion of ions. Such soils when 
limed may drop in pH. One such soil 
that I have in mind tested 6.6, and 
after three tons of dolomitic limestone 
were applied, the pH a year later was 
5.8 but the calcium reading had in- 
creased from negative to high with the 
quick soil test. The crop growth was 
very much better. People who have 
not worked with Coastal Plain soils 
cannot appreciate this happening in a 
soil. 

We have another series of plots in 
which we went to considerable trouble 
to lime both subsoil and topsoil. The 
pH of the check plot is 6.0 while 5 tons 
of limestone in the subsoil and 5 tons 
in the topsoil increased the pH to 7.0. 


Overliming? 


We established a series of lime plots 
on a Sassafras sandy loam soil for orna- 
mentals. The pH of the soil was 5.4. 
Dr. L. L. Danielson from this Station 
was interested in overliming injury and 
set up the plots as indicated. The 
plants growing on the plots include five 
varieties of azaleas, camellia, rose, gar- 
denia, nandina, lily and gladiolus. Box 
and several other shrubs are to be 
planted. The plot treatments are as 
follows: Plot 1, 100 pounds of sulphur; 
Plot 2, 50 pounds of sulphur; Plot 3, 
Check; Plot 4, 4 tons; Plot 5, 8 tons; 
Plot 6, 16 tons; and Plot 7, 32 tons of 
dolomitic limestone per acre. Small 
shrubs were set except gardenia, where 
rooted cuttings were set. After one 
year’s growth the gardenias in the high- 
limed plots are 12 to 14 inches tall and 
well branched. In the 100 pounds sul- 
phur plot they died out. In the check 
plot they were stunted and showed yel- 
low leaves not unlike many we see 
growing in private plantings. Any ab- 
normalities that showed up were in 
plots 1, 2, and 3. 

I mention this experiment eneene it 
has brought out some things that are 
not in the “book.” In the heavy-lime 
plots, azaleas are deep rooted. Every- 
one says that azaleas are shallow rooted 
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and must be mulched. I have always 
claimed that the depth and extent of the 
root system of most of our plants is de- 
termined by soil conditions, and not by 
the genetic inheritance of the plant, and 
when I see shallow rooted plants it is an 
indication to me that the soil is not 
suited. Furthermore such soils are not 
suitable for studying fertilizer problems. 
When this condition exists our basic 
problem is soil physics and chemistry 
and not plants. 


Minor Elements 


We are finding more and more minor 
element deficiencies in our crops. We 
have found these on soils where root- 
ing is shallow. I feel that to correct 
the minor element deficiency in such a 
soil will bring the yield up to a certain 
level but it still is not a good yield. To 
get a really good yield the basic prob- 
lem must be corrected. Therefore, I 
haven’t been able to work myself into 
a frenzy about our minor element de- 
ficiencies and I have little sympathy 
with overliming data. I have corrected 
more minor element deficiencies with 
additional magnesium limestone than I 
have with additional minor element 
material except where they occur on 
high-lime content soils. 

Every pound of dry matter that is 
produced requires a certain amount of 
nutrient material, and the more yield 
we harvest the more we need. If we 
add lime and increase our crop yield 
to the point where we don’t have 
enough manganese to go around, why 
do we call this overliming injury in- 
stead of manganese deficiency? Why, 
when we apply high calcium lime to a 
soil and get magnesium deficiency, do 
we call it overliming injury instead of 
magnesium deficiency? If we use too 
much potash and see calcium deficiency 
symptoms we don’t say “over potash 
injury.” We correct it. If we apply 
too much superphosphate and get nitro- 
gen deficiency, we don’t say “over phos- 
phate injury.” We correct the nitrogen 
deficiency. 

From the plant point of view we 
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are concerned with a balance between 
nutrient materials. From the soils 
point of view we are concerned with 
good tilth or physics. We can’t have 
one without the other and when we 
are ready to interpret data we should 
be sure that we have the house in 
order. 

I have spent a lot of Experiment Sta- 
tion time and money trying to find the 
best method of applying fertilizer and 
I have had some big differences, but 
those differences were not brought 
about by the actual placement of the 
fertilizer so much as by the change in 
the condition of the soil. I have come 
to the conclusion that when the soil is 
once in good condition it makes little 
difference where that fertilizer is placed 
so long as it doesn’t injure the roots 
and it is deep enough so the roots can 
reach it. 

With the above thoughts in mind, 
properly evaluated, I am convinced that 
we can take almost any soil and make 
it productive. There are a lot of sub- 
marginal acres that can be made to 
produce far bigger yields than we now 
harvest from some of our best land. It 
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may cost more at the present time than 
the returns from the crop the first year 
or two, but that should not deter us 
from finding out how to do this. It is 
the job of everyone connected with an 
agricultural experiment to decide what 
the goal should be 10 or 20 years in the 
future even though at present we may 
not find certain practices profitable. 

There is one thing that we must do 
regardless of anything else, and that is 
to find out how to get the most from 
an acre of ground regardless of cost, 
because the time is coming when we 
will need many times the food that we 
now produce. Our average yields are 
a disgrace to the effectiveness of the 
Agricultural Experiment Station pro- 
gram. We need more coordination 
within and to get away from the idea 
of crop people working by themselves 
in their little cubby holes. We need 
to do more than follow the leader. We 
have to get away from the idea of try- 
ing to prove that our fellow workers 
are wrong. We must be open-minded 
and criticize constructively rather than 
destructively. Let’s try things that are 
not in the book. 


Pilots for Plowmen 
(From page 5) 


without a careful scrutiny and a plan 
that fails to meet and conquer criti- 
cism does not deserve to live. 


AR be it from me to gloss over mis- 

takes that were made in adopting 
extension education to the open coun- 
try. We made plenty. We make 
them yet and will keep on blunder- 
ing and feeling along in a somewhat 
inept way, which is human and not 
divine. I know some of the county 
agents who were time-servers and weak 
sisters back in the days beyond recall. 
A few of them were moral scalawags 
and got the quick dismissal. But I 
whack this typewriter in pride because 
99 per cent of the county extension 
agents and specialists within my field 


of vision have done far more for others 
than for themselves. A few of them 
sacrificed so much time and spent such 
long hours away from home that they 
injured their health and left their home 
folks neglected. None of the “court 
house crowd” who were wont in for- 
mer times to be jealous of the county 
agent would devote as steady attention 
to detailed duty or make so much of 
other people’s problems. We might 
make exception here to the county sher- 
iff, but he was usually not as welcome 
afield as the extension man. 

For awhile we had some trouble in 
my State in adjusting the local profes- 
sional and businessmen to the new ex- 
tension program. Nowadays they are 
its greatest supporters, aside from the 
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farmers. I have heard veterinarians 
complain about the services of the 
agent in bovine midwifery or sick pig 
cases. The stock buyers disliked any 
cooperative organization on the agent’s 
part. Recommendations on mineral 
mixtures of a home-made variety, cheap 
and effective, often ran counter to some 
merchant’s wares. Yet today the civic 
clubs that meet every week in the 
town’s hotel for a rousing gabfest usu- 
ally have the county agent on the ex- 
ecutive committee. Petty matters some- 
times still bob up, but the air is a lot 
clearer, believe me. 

In any discussion of this nature anent 
the extension service, it would be folly 
to omit the contribution made by the 
active and farsighted farmers them- 
selves. This is no applied system 
rammed down from above. It derives 
its juice and substance from the soil 
and the satisfaction and aid of the tiller 
and feeder, who see in research and the 
adoption of it a way out of difficulties. 

Had there been no trail blazed by 
county extension methods for 25 years, 
the success of the myriad of new agen- 
cies enlisted in modern agricultural 
policies would have been far less effec- 
tive or lasting. Moreover, the exten- 
sion system will outlast them all— 
and this is no more of a criticism than 
to say that your body outlasts a new 
suit of clothes. 


HE splendid way in which these 

newer agencies and the county 
agent system work together is exempli- 
fied well in the scores of big soil conser- 
vation field days we have witnessed 
lately. Jobs of staggering physical im- 
mensity are done in six or eight hours 
by huge crews of organized and trained 
volunteers, with a background of educa- 
tional value. They get the spotlight of 
publicity too. Last month several news- 
papers in Washington, D. C., had spe- 
cial farm editions teeming with facts 
and figures and news pictures galore, 
telling the story of a new kind of rural 
work festival near old historic Harper’s 
Ferry. Maybe the spirit of John 
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Brown rides no more in that locality, 
but freedom from a worse kind of 
slavery is assured by soil-conserving ter- 
races and contours. Its object is peace, 
not prejudice. 


] submit that much as the extension 
service could and does perform 
alone, it is this alliance of the engineers 
and soil experts with the farm leaders 
and committee specialists that brings us 
a dawn of hope, where small demonstra- 
tion plots and plowing matches or corn 
husking contests were once the main 
attraction. The wise county agent and 
his sister, the home demonstration lady, 
welcome such help even if some of the 
honors have to be divided. There is 
no place in our structure for disruptive 
rivalry. American agriculture, the big- 
gest food factory in the world, has need 
of unity and cooperation in all its enter- 
prises. This goes for the youth move- 
ment too, where wrangling among 
guides and mentors is not becoming or 
constructive. 

Getting the news and advisable meth- 
ods on farming to the county agent’s 
bailiwick is primarily the spot job 
of the radio station now. But the 
farm press is always an eager associ- 
ate. Farm editors have as a rule en- 
dorsed and contributed to the exten- 
sion service through the teeming years. 
They have found the county agent will- 
ing to ride with them and introduce 
them to exceptional “success stories.” 
They filled many columns with articles 
written by extension workers. When 
some worthy individual in this group 
quits after many years of duty, he of- 
ten gets a “hand” in the farm journals. 
Such a case is to be noted in a page torn 
from an Indiana farm paper, wherein 
the 35 years of field effort in behalf 
of hog breeding and feeding on the 
part of John Schwab of Purdue Uni- 
versity is told with relish. John gradu- 
ated from Iowa State College in 1913, 
and he became the very first hog spe- 
cialist hired under the Smith-Lever 
Act of 1914. From then on, he de- 
voted his waking hours to “mortgage 





August-September 1948 


lifting” via the pork route to profits. 
Yet this is not so mundane and com- 
mon a lot as one might hastily believe. 
For out of good roast pork well-relished 
comes sustenance for good endeavor, 
and from pigs well-fattened on ripe 
corn and supplements come ways and 
means for a broader and a fuller farm 
life. (These are my own sentiments, 
not those of John or the Guide itself.) 

I have always felt that in our way 
of life there is a good niche reserved 
in the hall of fame and high regard 
for folks who do the ordinary tasks a 
little better, without vainglory or pub- 
lic acclaim. Besides, when such folks 
are called to final reckoning there won't 
be much argument about how they 
stood on imponderables and _interna- 
tional vexations, because they stayed 
home and tended to their knitting so 
that somebody would have a sock to 
fill. 

This big extension job could not be 
done alone by the relatively few per- 
sons hired at present in an official ca- 


pacity by the cooperative service. They 
are just the key people who unlock 
the door of opportunity which is pushed 
open by many other hands. I have here 
a recent summary of the enlistment 
of extension workers. 


HE grand total of county agents, 

home agents, 4-H leaders and field 
specialists numbers 11,440. There are 
3,107 agricultural counties in the coun- 
try, and 117 directors and assistant 
directors at State headquarters. White 
county agents total 2,967, and their 
assistants number 1,525. Negro county 
agents number 351. Home demonstra- 
tion agents listed total 2,327, assisted 
by 622 persons. In the colored field 
there are 369 home agents at work. 
There is shown a comparison with 
numbers a year ago. It indicates a 
gain of 20 county agents and a loss of 
10 demonstration agents, made up, 
however, by a gain of 49 assistant wo- 
men agents. County agents possess 
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20 State leaders and home demonstra- 
tion work claims 43 State leaders. 

In the realm of 4-H clubs the pres- 
ent statistics enumerate 58 white and 
7 Negro State leaders, a total of 161 
assistant State and district leaders, with 
516 county leaders and 142 assistant 
leaders of both races. 


MPLOYMENT of extension subject 

matter specialists in 1948 footed to 
1,876. New York boasts the most of 
these specialists, or 131. Texas with 
243 county agents heads that category, 
not including the Negro county agents 
numbering 47. Again in the distaff 
side of things, Texas tops with 181 
white and 45 colored home agents. 
Away out in the Pacific is the territory 
of Hawaii, claiming at least nine per- 
sons working as county agents and a 
similar roll call of women agents. 
Alaska has one county agent and two 
home agents. 

So the march is on. Growth is just 
rapid enough to be safe and sane. Only 
the time-tried and acceptable programs 
last. 

In concluding this reverie on exten- 
sion matters, let me quote some of the 
concrete objectives of agricultural ex- 
tension, taken from a piece written 
by C. B. Smith. It puts into a small 
frame the creed which appeals to the 
best and most practical folks who have 
seen the parade go by for lo, these 
many years. 

“To bring the farmer knowledge and 
help that will enable him to farm still 
more efficiently and to increase his in- 
come. 

“To encourage the farmer to grow 
his own food, set a good table, and live 
well. 

“To help the members of the farm 
family to a larger appreciation of the 
opportunities, the beauties, and the 
privileges of country living, and to 
know something about the world in 
which they live. 
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“To promote the social, cultural, 
recreational, the intellectual, and the 
spiritual life of rural people. 

“To place opportunity before rural 
people whereby they may develop all 
their native talents through work, 
recreation, social life, and leadership. 

“To build a rural citizenry, proud of 
its occupation, independent in its think- 
ing, constructive in its outlook; capable, 
efficient, and self-reliant, with a love 
of home and country in its heart.” 

I really think this covers it pretty 
well and soundly. Even in this day 
of great technical skill and the high 
degree of self-reliance coming to elec- 
trically equipped homesteads provided 
with good equipment and facilities for 
their own comfort, we must have the 
common touch and the neighborly feel- 
ing. We cannot afford to dwell unto 
ourselves alone. 

There is thus left to farm communi- 
ties the key through extension methods 
(their own and that of the State-Fed- 
eral County system) a sure means of 
retaining elements of the pioneer spirit 
that made us strong originally. That 
spirit was teamwork and friendly inter- 
course, not frigid self-satisfied aloof- 
ness. If it is true, as one Midwest 
farmer just said, that today all we have 
left in the older farming sections to tie 
us together is the cooperative marketing 
unit, then we need something deeper 
and sounder. 

Extension can teach and reach out 
among farmers for the remedy against 
smugness. If success coats us over with 
a sort of insulation from the rest of so- 
ciety by dint of technical self-sufficiency, 
it’s time to get back on the circuit again. 

Hence there remains a vestige of 
rural religion to cultivate that acts as 
a challenge to modern extension pro- 
grams, and that religion has no finely 
drawn creed, but is broad enough and 
warm enough to sustain us all. 

If the extension man is the plowman’s 
pilot, he must not forget that there is 
some remote connection yet, even in 
this scientific age, between the plow 
and the stars! 








Time Proven LaMotte 
Soil Testing Apparatus 


LaMotte Soil Testing Service is the 
direct result of 27 years of extensive 
cooperative research with agronomists 
and expert soil technologists to provide 
simplified soil testing methods. These 
methods are based on fundamentally 
sound chemical reactions adapted to 
the study of soils, and have proved to 
be invaluable aids in diagnosing defi- 
ciencies in plant food constituents. 
These methods are flexible and are 
capable of application to all types of 
soil with proper interpretation to com- 
pensate for any special soil conditions 
encountered. 


Methods for the following are avail- 
able in single units or in combination 
sets: 


Ammonia Nitrogen fron 
Nitrate Nitrogen pH (acidity & alka- 
Nitrite Nitrogen linity) 

Available Potash Manganese 

Available Phosphorus Magnesium 
Chlorides Aluminum 

Sulfates Replaceable Calelum 


Tests for Organic Matter and Nutrient 
Solutions (hydroculture) furnished only 
as separate units. 


LaMotte Combination 
Soil Testing Outfit 


Standard model for pH, Nitrate, Phos- 
phorus and Potash. Complete with in- 
structions. 


Illustrated literature will be sent upon 
request without obligation. 


LaMotte Chemical 


Products Co. 
Dept. BC Towson 4, Md. 
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AVAILABLE LITERATURE 


The following literature on the use of fertilizers in profitable soil and 
crop management is available for distribution. We shall be glad to send 
these upon request and in reasonable amounts as long as our supply lasts. 


Circulars 


Tomatoes (General) 
Asparagus (General) 
Vine Crops (General) 


Sweet Potatoes (General) 
Better Corn (Midwest) and (Northeast) 
The Cow and Her Pasture (General) 


Reprints 


N-9 Problems of Feeding Cigarleaf Tobacco 

F-3-40 When Fertilizing, Consider Plant-food 
Content of Crops 

S-5-40 What Is the Matter with Your Soil? 

II-12-42 Wartime Contribution of the Ameri- 
ean Potash Industry 

J-2-43 Maintaining Fertility When Growing 
Peanuts 

Y-5-43 Value & Limitations of Methods of 
Diagnosing Plant Nutrient Needs 

FF-8-43 Potash for Citrus Crops in California 

A-1-44 What's in That Fertilizer Bag? 

H-2-44 Efficient Fertilizers for Potato Farms 

AA-8-44 Florida Knows How to Fertilize 
Citrus 

QQ-12-44 Leaf Analysise—A Guide to Better 
Crops 

P-3-45 Balanced Fertility in the Orchard 

Z-5-45 Alfalfa—the Aristocrat 

DD-5-45 A Case of Combined Potassium and 
Boron Deficiencies in Grapes 

GG-6-45 Know Your Soil 

00-8-45 Potash Fertilizers Are Needed on 
Many Midwestern Farms 

TT-10-45 Kudzu Responds to Potash 

ZZ-11-45 First Things First in Soil Fertility 

H-2-46 Plow-sole Placed Plant Food for Bet- 
ter Crop Production 

S-4-46 Plow-under Fertilizer Ups Corn Yields 

T-4-46 Potash Losses on the Dairy Farm 

Y-5-46 Learn Hunger Signs of Crops 

AA-5-46 Efficient Fertilizers Needed for Profit 
in Cotton 

HH-6-46 Mistakes Versus Essentials of Pond 
Management for Fish 

NN-10-46 Soil Testing—A Practical Aid to 
the Grower & Industry 

WW-11-46 Soil Requirements for Red Clover 

ZZ-12-46 Alfalfa—A Crop to Utilize the 
South’s Resources 

A-1-47 Fertilizing Vegetables by Applying 
Fertilizer to Preceding Cover Crop 

G-2-47 Research Points the Way for Higher 
Corn Yields in North Carolina 

I-2-47 Fertilizers and Human Health 

K-2-47 Potash Pays for Peas at Chehalis, 
Washington 

N-3-47 Efficient Management for Abundant 
Pastures 

P-3-47 Year-round Grazing 

S-4-47 Rice Nutrition in Relation to Stem 
Rot of Rice 

T-4-47 Fertilizer Practices for Profitable 
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ZZ-11-47 Some Things to Think About 
BBB-12-47 The Management of Mint Soils 
DDD-12-47 Florida Grows Good Pasture on 
Coastal Plain Soils 
A-1-48 Let’s Foster Fertility 
B-1-48 Potash Supplies for 1948 
C-1-48 Fertilizers Double and Treble Grain 
Yields in Northern Wisconsin 
D-1-48 A Good Combination: Lespedeza 
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Old Lady at Poultry Show: “What 
kind of chickens are those?” 


Attendant: “Capons.” 
Old Lady: “I’ve heard so much about 


"em, will you sell me a setting of their 
eggs?” 
* * * 

An outbreak of smallpox in a south- 
ern city caused an order to be issued for 
the immediate vaccination of all citi- 
zens who had not been thus immunized 
within the year. To facilitate the work, 
each. voting precinct had its own vac- 
cination unit and residents were re- 
quired to report to it as soon as pos- 


sible. 


A negro mammy applied at the 
wrong place. “Sorry, mammy,” said 
the doctor, “You'll have to be vaccinated 
in your precinct.” 


“So das it,” said mammy righteously 
indignant. “De white ladies gets vac- 
cinated in de ahms and de laigs—and 
we gets it in the precinct.” 


* * * 


Jimmie carried the following excuse 
to the teacher the next morning: “Please 
excuse Jimmy from being absent. He 
had a new baby brother. It was not 
his fault.” 


* * * 


First Student: “I like mathematics 
when it isn’t over my head.” 


Second Student: “That’s the way I 
feel about pigeons.” 
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Bride (viewing twin beds): “Ooohh!” 

Husband: “What’s the matter, dear?” 

Bride: “I thought we were going to 
have a room to ourselves.” 


* * * 


BUGHOUSE FABLE 


“Will you please drive off the track?” 
asked the motorman. The truck driver 
promptly drove to one side. 

“Thank you ever so much,” added 
the motorman, with a smile. 

“You're very welcome,” responded 
the truck driver, “but you must pardon 
me seeming careless. I had no idea 
your car was so near.” 


* ~ +. 
There are four kinds of women: Fat, 


Skinny, O.K., and “Get-a-load-of-her!” 


* * * 


Lady: “How much are those toma- 
toes?” 

Grocer: 
ma’am.” 

Lady: “Did you raise them your- 
self?” 

Grocer: “Yes, they were five cents 
a pound yesterday.” 


“Seven cents a pound, 


* * * 


Who hasn’t heard about the Scotch- 
man who was nearly pummeled to 


death because he thought the sign on 
the door said “Laddies?” 





FERTILIZER BORATE 
more economtcal 


FOR AGRICULTURE 


Authorities have recognized that the depletion of Boron in 
soil has been reflected in limited production and poor quality 
of numerous field and fruit crops. 

Outstanding results have been obtained with the applica- 
tion of Borax in specific quantities, or as part of the regular 
fertilizer mix, improving the quality and increasing the pro- 
duction of alfalfa and other legumes, table beets, sugar beets, 
apples, etc. 

The work and recommendations of the State Agricultural 
Stations and County Agents are steadily increasing the rec- 
ognition of the need for Boron in agriculture. 

Boron is a plant food element and is commonly obtained 
from Borax since the element does not occur in the pure 
form. Fertilizer Borate is a semi-refined product containing 
93% Borax. 

Fertilizer Borate was placed on the market by the makers 
of “20 Mule Team Borax” as a fertilizer grade product to 
save cost of refining and hence to supply Borax at the low- 
est cost. 

Fertilizer Borate is packed in 100 Ib. sacks. Address your 
inquiries to the nearest office. 


PACIFIC COAST BORAX CO. 
NEW YORK - CHICAGO - LOS ANGELES 





When you use V-C Fish Pond Fertilizer, you can see the results 
of V-C’s better plant foods in the size and the number of the 
fish you catch. The large bream above is from a fertilized pond; 
the small bream, of the same age, is from an unfertilized pond. 
V-C Fertilizer grows more fish and bigger fish, by growing 
plankton algae—a tiny water plant fish depend on for food. 
For full information, write to the address below for your free 
copy of “Good Luck for Fishermen.” 


There is a V-C Fertilizer, containing V-C’s better plantfoods, manu- 
factured to meet the needs of every crop on every soil on every farm. 


VIRGINIA-CAROLINA CHEMICAL CORPORATION 


Richmond Trust Building, Richmond 8, Virginia 


Norfolk, Va. ¢ Greensboro, N.C. « Wilmington,N.C. * Columbia,S.C. 
Atianta, Ga. ¢ Savannah, Ga. a hae Ly * Birmingham, Ala. 
Jackson, Miss. ¢ Memp his e Shr rt,La. © Orlando, Fla. 
Baltimore, Md. Carteret, ir "SE StLouls ill. pe ae 0.¢ + Dubuque, la. 














THE PLANT 
SPEARS 


Asi: four-reel series of 16 mm., sound, color 
films which may be booked independently 
or in any combination. They may be used to 
best advantage when shown at least one day 
apart and in the following sequence: 


THE PLANT SPEAKS THRU DEFICI- 
ENCY SYMPTOMS pictures soil depletion, 
erosion, and deficiency symptoms on plants. 
(Running time 25 min. on 800-ft. reel.) 


THE PLANT SPEAKS, SOIL TESTS 
TELL US WHY depicts taking soil samples 
on the farm and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.) 


THE PLANT SPEAKS THRU TISSUE 
TESTS shows the value of tissue testing and 
the procedure for testing plant tissues in the 
field. (Running time 14 min. on 400-ft. reel.) 


THE PLANT SPEAKS THRU LEAF AN- 
ALYSIS evaluates leaves in plant growth and 
leaf analysis in determining fertilizer needs. 
(Running time 18 min. on 800-ft. reel.) 


We shall be pleased to loan these films to agri- 
cultural colleges, experiment stations, county 
agents, vocational teachers, responsible farm or- 
ganizations, and members of the fertilizer trade. 


OTHER 16MM. COLOR FILMS AVAILABLE 
FOR TERRITORIES INDICATED 


Potash in Southern Agri- Potash from Soil to 
culture (South) Plant (West) 
In the Clover (North- Potash Deficiency in 
east) Grapes and Prunes 
Bringing Citrus Quality (West) 
to Market (West) New Soils from Old 
Machine Placement of (Midwest) 
Fertilizer (West) Potash Production in 
Ladino Clover Pastures America (All) 
(West) Save any Soil An) 


Borax From Desert to Farm (All) 


IMPORTANT 


Requests should be made well in 
advance and should include infor- 
mation as to group before which 
the film is to be shown, date of ex- 
hibition (alternative dates if pos- 
sible), and period of time of loan. 


American Potash Institute 


1155 Sixteenth Street 
Washington 6, D. C. 















A New Book — (now on the press) 


DIAGNOSTIC TECHNIQUES 


Their Value and Use in Estimating the Fertility 
Status of Soils and Nutritional Requirements of Crops 


HISTORICAL INTRODUCTION 


Firman E. Bear 


Chemical Methods for Assessing Soil 
Fertility 

by Michael Peech 
Correlation of Soil Tests With Crop 
Response to Added Fertilizers and With 
Fertilizer Requirement 

by Roger H. Bray 


Operation of a State Soil-Testing Serv- 
ice Laboratory 
by Ivan E. Miles and 
J. Fielding Reed 


Operation of an Industrial Service 
Laboratory for Analyzing Soil 
Plant Samples 

by Jackson B. Hester 


and 


Plant-Tissue Tests as a Tool in Agro- 
nomic Research 


by Bert A. Krantz, W. L. Nelson, 
and Leland F. Burkhart 
Plant Analysis—Methods and Interpre- 
tation of Results 
By Albert Ulrich 
Biological Methods of Determining Nu- 
trients in Soils 
by Silvere C. Vandecaveye 
Visual 
Plants 
by James E. McMurtrey, Jr. 


Symptoms of Malnutrition in 


Edited by Herminie Broedel Kitchen, Associate Editor, Soil Science 


Specially priced at $2.00 per copy 


Copies can be obtained from: 


1155 Sixteenth St., N.W. 


Washington 6, D. C. 


Printed in U.S.A. 





